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or dispersed in a carrier containing at least one constit- 
uent selected from among amphipathic substances, al- 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a pharmaceutical composition for oral administration, which comprises a 
compound having CCR5 antagonism or salts thereof. 

BACKGROUND ART 

[0002] HIV (human Immunodeficiency virus) Is replicated and multiplied by repeating a life cycle consisting of ad- 
sorption onto host cells, entry/uncoating, reverse transcription of viral genes and integration thereof in host genes, 
transcription/replication of the viral genes, synthesis and modification of proteins, and formation and release of particles! 
An agent capable of inhibiting any stage in this cycle can serve as an inhibitor of growth of HIV and AIDS viruses. 
[0003] CD4 has been known as a receptor for entry of HIV into target cells, and recently CCR5 was found as mac- 
rophage-targeting HIV second receptor, and G protein-conjugated chemokine receptor of 7 times transmembrane type 
called CXCR4 was found as T cell-targeting second receptor, and it is estimated that these chemokine receptors play 
an essential role in establishment and spread of infection with HIV. In fact, there is also a report showing that even 
upon repeated exposure, humans resistant to infection with HIV had a homo deletion mutation on the CCR5 gene. 
Accordingly, it is expected that a CCR5 antagonist can serve as a new anti-HIV drug. 

[0004] It is desired that such anti-HIV drug is developed in the form of a preparation capable of oral administration, 
and whether such a preparation for oral administration can be developed or not depends on the bioavailability of the 
drug. Factors affecting bioavailability include drug solubility, permeability through digestive tract membrane, orthe first 
pass effect, but many compounds having CCR5 antagonism or salts thereof are hydrophobic thus having the fault of 
low bioavailability upon oral administration. Accordingly, improvements in the oral absorbability of compounds having 
CCR5 antagonism or salts thereof are also important for stably exhibiting the efficacy thereof as CCR5 antagonists. 
[0005] As described above, the development of anti-HIV drug as a preparation for oral administration is most pref- 
erable from the viewpoint of compliance, and the therapeutic effect of the preparation poor in bioavailability can be 
varied, so the development of a preparation for oral administration with improvements in bioavailability, including a 
compound having CCR5 antagonism or a salt thereof, is desired at present. 

DISCLOSURE OF THE INVENTION 

[0006] In view of these circumstances, the present inventors examined formulations of preparations for oral admin- 
istration having higher bioavailability, and as a result they found that the oral absorbability of the compounds having 
CCR5 antagonism or satts thereof can be improved by finely dispersing or dissolving the compounds having CCR5 
antagonism or salts thereof in a specific substance, and on the basis of this knowledge, the present invention was 
completed. 

[0007] That is, the present invention relates to: 

(1) A pharmaceutical composition for oral use, which comprises a water-insoluble or slightly soluble compound 
having CCR5 antagonism or a salt thereof dissolved or dispersed in a carrier including at least one component 
selected from amphipathic substances, alcohols and lipids; 

(2) A pharmaceutical composition for oral use, which comprises a water-insoluble or slightly soluble compound 
having CCR5 antagonism or a salt thereof dissolved in a carrier including at least one component selected from 
amphipathic substances, alcohols and lipids; 

(3) A pharmaceutical composition for oral use, which comprises a water-insoluble or slightly soluble compound 
having CCR5 antagonism or a salt thereof dispersed in a carrier including at least one component selected from 
amphipathic substances, alcohols and lipids; 

(4) The composition according to any one of the above-mentioned (1 ) to (3), which is a liquid at ordinary temper- 
ature; 

(5) The composition according to any one of the above-mentioned (1) to (3), which is a semisolid (for example, in 
the form of a paste) at ordinary temperature; 

(6) The composition according to any one of the above-mentioned (1 ) to (3), which is a solid at ordinary temperature; 

(7) The composition according to any one of the above-mentioned (1) to (3), wherein the carrier includes an am- 
phipathic substance; 

(8) The composition according to any one of the above-mentioned (1) to (3), wherein the carrier includes at least 
one amphipathic substance having high HLB and at least one amphipathic substance having low HLB respectively; 
the composition according to the above-mentioned (B), which further includes at least one alcohol or at least one 
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lipid; 

(9) The composition according to any one of the above-mentioned (1 ) to (3), wherein the carrier includes an alcohol; 

(10) The composition according to any one of the above-mentioned (1) to (3), wherein the carrier includes a lipid; 

(11 ) The composition according to any one of the above-mentioned (1 ) to (3), wherein the carrier includes at least 
5 one alcohol and at least one lipid respectively. 

(1 2) The composition according to any one of the above-mentioned (1 ) to (3), wherein the carrier includes at least 
one alcohol and at least one amphipathic substance respectively; 

(13) The composition according to any one of the above-mentioned (1) to (3), wherein the carrier includes at least 
one amphipathic substance and at least one lipid respectively; and the composition according to the above-men- 

10 tioned (13), which further includes at least one alcohol; 

(14) The composition according to any one of the above-mentioned (1) to (3), wherein the carrier includes an 
absorption-promoting additive; 

(15) The composition according to the above-mentioned (14), wherein the absorption-promoting additive is an 
alkali metal salt or alkaline earth metal salt with an organic acid; 

is (1 6) The composition according to the above-mentioned (1 5), wherein the organic acid is salicylic acid, deoxycholic 
acid, myristic acid, dodecylsutfuric acid, decylsulfuric acid, tetrad ecylsu If uric acid or lauric acid; 
(17) The composition according to the above-mentioned (14), wherein the absorption-promoting additives Is so- 
dium salicylate, sodium deoxycholate, sodium myristate, sodium dodecylsulfate, sodium decylsulfate, sodium tet- 
radecytsulfate or sodium laurate; 

20 (18) The composition according to any one of the above-mentioned (1 ) to (3) , wherein the amphipathic substance 
is a self-emulsifiable surfactant; 

(1 9) The composition according to the above-mentioned (7), wherein the amphipathic substance is a combination 
of one or more amphipathic substances selected from saturated potyglycolized glycerides, unsaturated polygly- 
colized glycerides and D-a-tocopheryl polyethylene glycol 1000 succinate; 
25 (20) The composition according to the above-mentioned (1 9), which further includes an alkali metal salt or alkaline 
earth metal salt with an organic acid; 

(21) The composition according to the above-mentioned (9), wherein the alcohol is propylene glycol, lauryl alcohol 
or diethylene glycol monoethyl ether; 

(22) A pharmaceutical composition for oral use wherein an emulsion is formed by dissolving or dispersing a water- 
30 insoluble or slightly soluble compound having CCR5 antagonism or a salt thereof in a carrier including at least one 

component selected from amphipathic substances, alcohols and lipids, followed by adding water thereto; 

(23) The composition according to any one of the above-mentioned (1 ) to (3), wherein the compound having CCR5 
antagonism or a salt thereof is a compound represented by formula (i); 

5 R 1 — X 1 — W — X 2 — Z 1 — Z 2 — R 2 

wherein R1 represents an optionally substituted 5- to 6-membered ring, X 1 represents a bond or a divalent group 
having 1 to 4 atoms in the linear chain moiety thereof, W is a divalent group represented by the following formula; 

40 
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wherein rings A and B each represent an optionally substituted 5- to 7-membered ring, and E 4 each represent 
an optionally substituted carbon atom or an optionally substituted nitrogen atom, Ej> and E 3 each represent an 
optionally substituted carbon atom, an optionally substituted nitrogen atom, an optionally oxidized sulfur atom or 
an oxygen atom, and break lines a and b each represent a single or double bond; X 2 represents a divalent group 
having 1 to 4 atoms in the linear-chain moiety thereof, Z 1 represents a bond or a divalent cyclic group, Z 2 represents 
a bond or a divalent group having 1 to 4 carbon atoms in the linear-chain moiety thereof, R2 represents (1 ) optionally 
substituted amino group whose nitrogen atom may be converted into quaternary ammonium or oxide, (2) optionally 
substituted nitrogen-containing heterocyclic group whose nitrogen atom may be converted into quaternary ammo- 
nium or oxide and which may contain a sulfur atom or oxygen atom as a ring constituent atom, (3) group bound 
via a sulfur atom, (4) group represented by the following formula: 



35 




(0) k 



wherein k is 0 or 1, and when k is 0, the phosphorus atom may form a phosphonium salt, and R* and R 6, each 
represent an optionally substituted hydrocarbon group, an optionally substituted hydroxy group or an optionally 
substituted amino group, and Ft* and R* may be bound to each other to form a cyclic ring with their adjacent 
phosphorus atom, (5) optionally substituted amidino group, or (6) optionally substituted guanidino group, or a salt 
thereof; 

(24) The composition according to any one of the above-mentioned (1 ) to (3), wherein the compound having CCR5 
antagonism or a salt thereof is a compound represented by formula (la): 



R- — W : — c— NH 




0 



4 
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wherein R 1 has the same meaning as defined in the above-mentioned (23), and W is a divalent group represented 
by: 



wherein ring A 1 represents an optionally substituted 5- to 6-membered aromatic ring, X represents an optionally 
substituted carbon atom, an optionally substituted nitrogen atom, a sulfur atom or an oxygen atom, and ring & 
represents an optionally substituted 5- to 7-membered ring; Z represents a bond or a divalent group having 1 to 
4 carbon atoms in the linear-chain moiety thereof, and R 2 has the same meaning as defined in the above-mentioned 
(23), or a salt thereof; 

(25) The composition according to any one of the above-mentioned (1 ) to (3), wherein the compound having CCR5 
antagonism or a salt thereof is N,N-dirr«myl-N-{4-(((2-(4H7iethylphenyl)-6 > 7-dihydro-5H-ben2ocyclohepten-8-yl) 
carbonyl) amino) benzyl)-N-(4-tetrahydropyranyl) ammonium chloride. 

(26) The composition according to the above-mentioned (23), wherein R 1 is a group formed by removing one 
hydrogen atom from optionally substituted benzene, furan, thiophene, pyridine, cyclopentane, cyclohexane, pyr- 
rolidine, piperidine, piperazine, morpholine, thiomorpholine or tetrahydropyran; 

(27) The composition according to the above-mentioned (23), wherein R 1 is optionally substituted phenyl; 

(28) The composition according to the above-mentioned (23), wherein X 1 is a bond, -(CH 2 ) a ,- [a 1 is an integer of 
1 to 4], -(CHg^.-X 3 - [b' is an integer of 0 to 3, and X 3 is an optionally substituted Imino group, a carbonyl group, 
an oxygen atom or an optionally oxidized sulfur atom], -CH=CH-, -Csf>, -CO-NH- or -S0 2 -NH-; 

(29) The composition according to the above-mentioned (23), wherein X 1 is a bond; 

(30) The composition according to the above-mentioned (23), wherein X 1 is -(CH^.-X 3 - [b' is an integer of 0 to 
3, and X 3 is an optionally substituted imino group, a carbonyl group, an oxygen atom or an optionally oxidized 
sulfur atom]; 

(31) The composition according to the above-mentioned (23), wherein ring A represents optionally substituted 
furan, thiophene, pyrrole, pyridine, pyran or benzene; 

(32) The composition according to the above-mentioned (23), wherein ring A is optionally substituted benzene; 

(33) The composition according to the above-mentioned (23), wherein ring B is a 5- to 7-membered ring optionally 
substituted with a substituent group at an arbitrary replaceable position, represented by the formula: 



wherein E 3 represents an optionally substituted carbon atom or an optionally substituted nitrogen atom, E 4 repre- 
sents an optionally substituted carbon atom or a nitrogen atom, break line b represents a single or double bond, 
Y represents -Y , -(CH 2 )m'- (Y* is -S(0) ro - (m is an integer of 0 to 2), -O-, -NH- or -CH^, and m' is an integer of 0 to 
2), -CH=, -CH=CH- or -N=CH-; 

(34) The composition according to the above-mentioned (33), wherein Y is -Y*-(CH 2 ) 2 - whereupon Y' Is -S(0) m - 
(m is an integer of 0 to 2), -0-, -NH- or -Chfe-; 

(35) The composition according to the above-mentioned (23), wherein E3 represents an optionally substituted 
carbon atom, E 4 represents an optionally substituted carbon atom, and break line b is a double bond; 

(36) The composition according to the above-mentioned (23), wherein X 2 represents - (CH 2 ) a ,- [a" is an integer of 
1 to 4], -(CH^.-X 3 - py is an integer of 0 to 3, X 3 represents an optionally substituted imino group, a carbonyl 
group, an oxygen atom or an optionally oxidized sulfur atom], -CH=CH-, -C=C-, -CO-NH- or -S0 2 -NH-; 

(37) The composition according to the above-mentioned (23), wherein X 2 is -CO-NH-; 

(38) The composition according to the above-mentioned (23), wherein Z 1 is (1) a bond or (2) a divalent cyclic group 




or 
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10 



15 



20 



25 



formed by removing 2 hydrogen atoms from optionally substituted benzene, furan, thlophene, pyridine, cyclopen- 
tane, cyclohexane, pyrrolidine, plperldlne, plperazlne, morpholine, thlomorphollne or tetrahydropyran- 

(39) The composition according to the above-mentioned (23), wherein is (1 ) a bond or (2) a divalent cyclic group 
formed by removing 2 hydrogen atoms from optionally substituted benzene, cyclohexane or piperldine- 

(40) The composition according to the above-mentioned (23), wherein 7> is optionally substituted phenylene- 

(41) The composition according to the above-mentioned (23), wherein 7? is a bond or optionally substituted C< , 
alkylene; 7 1-3 

(42) The composition according to the above-mentioned (23), wherein 22 is a divalent group having a skeleton 
represented by -Z'-ICH^n- p represents -CH(OH)-, -C(OH>r -CH 2 - , n is an integer of 0 to 2], and optionally having 
a substltuent group on an arbitrary methylene group; 

(43) The composition according to the above-mentioned (23), wherein 7? is a bond or methylene; 

(44) The composition according to the above-mentioned (23), wherein Z^ Is a 6-membered divalent cyclic group 
and the position at which Z 2 is substituted is a p-position relative to X 2 . 

(45) The composition according to the above-mentioned (23), wherein R* represents (1) optionally substituted 
ammo group whose nitrogen atom may be converted into quaternary ammonium or oxide, (2) optionally substituted 
nitrogen-containing heterocyclic group whose nitrogen atom may be converted into quaternary ammonium or oxide 
and which may contain a sulfur atom or oxygen atom as a ring constituent atom, (3) optionally substituted amidino 
group, or (4) optionally substituted guanidino group; 

(46) The composition according to the above-mentioned (23), wherein R2 is an optionally substituted amino group- 

(47) The composition according to the above-mentioned (23), wherein R2 is an optionally substituted amidino 
group or an optionally substituted guanidino group; 

(48) The composition according to the above-mentioned (23), wherein R2 is an amino group which is converted 
into quaternary ammonium; 

(49) The composition according to any one of the above-mentioned (1 ) to (3), wherein the compound having CCR5 
antagonism or a salt thereof is a salt with an organic acid; 

(50) The composition according to the above-mentioned (49), wherein the organic acid is saJicylic acid, deoxycholic 
acid, myiistic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsulfuric acid or lauric acid' 

(51 ) The composition according to any one of the above-mentioned (1 ) to (3), which further includes a combination 
of protease inhibitors and/or reverse transcriptase inhibitors; 

(52) Capsules including the composition according to any one of the above-mentioned (1) to (3); 

(53) A process for producing the composition accordingto any one of the above-mentioned (1 ) to (3), which includes 
dissolving or dispersing a water-insoluble or slightly soluble compound having CCR5 antagonism or a salt thereof 
in a earner melted at a temperature higher than the melting point thereof (preferably a temperature higher by at 
least 1 0 °C than the melting point, more preferably a temperature higher by at least 20 °C than the melting point) 

35 followed by cooling thereof; 

(54) The composition according to any one of the above-mentioned (1 ) to (3), which includes water 

(55) The composition according to any one of the above-mentioned (1 ) to (3) in the form of an emulsion prepared 
by adding water; r 

(56) The composition according to any one of the above-mentioned (1 ) to (3), which is prepared from a dispersion 
of a water-Insoluble or slightly soluble compound having CCR5 antagonism or a salt thereof in water or an aqueous 
solution thereof prepared by heating and a carrier including at least one component selected from amphipathic 
substances, alcohols and lipids; 

(57) The composition according to any one of the above-mentioned (1) to (3), which is an anti-HIV drug- 

(58) A salt of a water-insoluble or slightly soluble compound having CCR5 antagonism formed with salicylic acid 
deoxycholic acid, myiistic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsulfuric acid or lauric acid- and' 

(59) A salt comprising N,N-dimemyl-N-(4-(((2-(4-methylphenyO-6,7-dihydro-5H-benzocyclohepten-8-yl) carbonyl) 
ammo) benzyl)-N-(4-tetrahydropyranyl) ammonium and an anion derived from salicylic acid, deoxycholic acid 
mynstic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsulfuric acid or lauric acid. 

[0008] The "compound having CCR5 antagonism" used in the present invention may be any compounds sparingly 
soluble in water and inhibiting or regulating entry of macrophage-targeting HIV into target cells via CC ckemokine 
5-receptor (CCR5) (for example, compounds having antagonism in binding of natural ligand RANTES to COBS) and 
specifically, the compounds having CCR5 antagonism or salts thereof which are sparingly soluble in water include but 
are not limited to, those described in Japanese Patent Application No. 1 27724 (1 999) (PCT/J POO/02825) W099/Q21 00 
W099/32468, PCT/J P99/04454 (WO00/1 0965), Japanese Patent Application No. 170212 (1999) (WO00/37455) Jap- 
anese Patent Application No. 170345 (1999) (PCT/J POO/03879), Proc. Natl. Acad. Sci., USA, 96, 5698-5703 (199J» 
NSC-651016 (J. Med. Chem., 41, 2184 (1998)), WO98/25604, WO98/25605, W09B/25617 W098/27815' 
WO98/30218, W098/31364, W099/1127, W099/4797, WQ99/9984 and WQ99/14378 [preferable examples include 
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N,N-dimethy1-N^4-(((2-(4-m^ 
dropyranyl)ammonlum chloride, etc.]. 

[0009] In particular, the compound or a salt thereof Is a compound represented by formula (I): 

R 1 — X 1 — W — X 2 — Z 1 — Z 2 — R 2 

wherein R 1 represents an optionally substituted 5- to 6-membered ring, X 1 represents a bond or a divalent group having 
1 to 4 atoms in the linear chain moiety thereof, W is a divalent group represented by the following formula: 



10 



15 




20 



25 




30 



or 
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50 



wherein rings A and B each represent an optionally substituted 5- to 7-membered ring, E 1 and E 4 each represent an 
optionally substituted carbon atom or an optionally substituted nitrogen atom, E 2 and E 3 each represent an optionally 
substituted carbon atom, an optionally substituted nitrogen atom, an optionally oxidized sulfur atom or an oxygen atom, 
and broken lines a and b each represent a single or double bond, X 2 represents a divaient group having 1 to 4 atoms 
in the linear-chain moiety thereof, Z 1 represents a bond or a divalent cyclic group, Z 2 represents a bond or a divalent 
group having 1 to 4 carbon atoms in the linear-chain moiety thereof ; R 2 represents (1) optionally substituted amino 
group whose nitrogen atom may be converted into quaternary ammonium or oxide, (2) optionally substituted nitrogen- 
containing heterocyclic group whose nitrogen atom may be converted into quaternary ammonium or oxide and which 
may contain a sulfur atom or oxygen atom as a ring constituent atom, (3) group bound via a sulfur atom, (4) group 
represented by the following formula: 

(D»„ 



7 



EP1236 476A1 



wherein k is 0 or 1 , and when k is 0, the phosphorus atom may form a phosphonium salt, and R* and R 6 " each represent 
an optionally substituted hydrocarbon group, an optionally substituted hydroxy group or an optionally substituted amino 
group, and R* and R» may be bound to each other to form a cyclic ring with their adjacent phosphorus atom. (5) 
optionally substituted amidino group, or (6) optionally substituted guanidino group, or a salt thereof 
[0010) The compound or a salt thereof is particularly preferably a compound represented by formula (la)' 



10 



15 



R- — V- — C — NH — Qf" 



wherein R1 has the same meaning as defined above, and W Is a divalent group represented by: 



20 



25 




or 




30 



35 



wherein ring A' represents an optionally substituted 5- to 6-membered aromatic ring, X represents an optionally sub- 
strtuted carbon atom, an optionally substituted nitrogen atom, a sulfur atom or an oxygen atom, and ring B« represents 
an op lonally substituted 5- to 7-membered ring, Z represents a bond or a divalent group having 1 to 4 carbon atoms 
in the linearchaln moiety thereof , and R* has the same meaning as defined above [preferably, (1 ) optionally substituted 
amino group whose nitrogen atom may be converted into quaternary ammonium, (2) optionally substituted nitrogen- 
contaimng heterocyclic group whose nitrogen atom may be converted Into quaternary ammonium and which may con- 
tain a sulfuratom or oxygen atom as a ring constituent atom, (3) group bound via a sulfur atom, or (4) group represented 
by the following formula: 



40 



J 

R 
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wherein k is 0 or 1 , and when k is 0. the phosphorus atom may form a phosphonium salt, and R* and R* each represent 
an optionally substituted hydrocarbon group, an optionally substituted hydroxy group or an optionally substituted amino 
group and R* and R 6 ' may be bound to each other to form a cyclic ring with their adjacent phosphorus atom, or a salt 
inereoT. 

[0011] In the "optionally substituted 5- to 6-membered cyclic group" represented by R' in the formula (I) above, the 
5-to 6-membered cyclic group" includes groups formed by removing one hydrogen atom from 6-membered aromatic 
hydrocarbons such as benzene, 5-to 6-membered aliphatic hydrocarbons such as cyclopentane, cyclohexane cy- 
clopentene. cyclohexene, cyclopentane diene and cyclohexane diene, 5- to 6-membered aromatic heterocyclic lings 
conteinrng one or two kinds of 1 to 4 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom 
such as furan, thiophene, pyrrole, imidazole, pyrazol, thiazole, oxazole, isothiazole, isoxazole, tetrazole pyridine pyra- 
zlne, pyrlmidine, pyridazine and triazole, or 5- to 6-membered non-aromatic heterocyclic rings containing one or two 
kinds of 1 to 4 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom, such as tetrahydrofuran, 
tetrahydrothlophene, dithlolan, oxathiolan, pyrrolidine, pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazoline 
pipendine, piperazine, oxazine, oxadiazine, thiazine, thiadiazine, moipholine, thiomorphollne, pyran, tetrahydropyran 



6 
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and tetrahydrothiopyran, among which the "5- to 6-membered ring" is preferably benzene, furan, thiophene, pyridine, 
cyclopentane, cyclohexane, pyrrolidine, plperidine, plperazlne, morpholine, thlomorphollne or tetrahydropyran (pref- 
erably 6-membered ring), particularly preferably benzene. 

[001 2] The "substituent groups" possessed by the "5- to 6-membered ring" in the "optionally substituted 5- to 6-mem- 
bered cyclic group" represented by R 1 include for example a halogen atom, nitro and cyano, an optionally substituted 
aikyl, an optionally substituted cycloalkyl, an optionally substituted hydroxy! group, an optionally substituted thiol group 
(whose sulfur atom may be oxidized or may form an optionally substituted sulflnyl group or an optionally substituted 
sulfonyl group), an optionally substituted amino group, an optionally substituted acyl, an optionally esterified carboxyl 
group and an optionally substituted aromatic group. 

[0013] The halogen as a substituent group on R 1 includes e.g. fluorine, chlorine, bromine and iodine, among which 
fluorine and chlorine are particularly preferable. 

[0014] The aikyl in the optionally substituted alkyl as a substituent group on R 1 includes linear or branched alky! 
containing 1 to 10 carbon atoms, for example C V10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl. isopentyl, neopentyl, hexyl, heptyl, odyl, nonyl and decyl, preferably lower (C^) alkyl. The 
substituent group on the optionally substituted aikyl includes halogens (e.g., fluorine, chlorine, bromine, iodine etc.), 
nitro, cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated C 1>4 alkoxy (e.g., meth- 
oxy, ethoxy, propoxy, butoxy, trifiuoromethoxy, trifluoroethoxy and the like), formyl, alkanoyl (e.g., acetyl, proplonyl 
and the like) and C M alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl and the like), and the number of such 
substituent groups is preferably 1 to 3. 

[0015] The cycloalkyl in the optionally substituted cycloalkyl as a substituent group on R 1 includes for example 
cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycioheptyl. The substituent group on the op- 
tionally substituted cycloalkyl includes halogens (e.g., fluorine, chlorine, bromine, iodine and the like), nitro, cyano, 
hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated alkyl (e.g., trif luoromethyl, methyl, 
ethyl and the like), optionally halogenated alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifiuoromethoxy, trif- 
luoroethoxy and the like), formyl, alkanoyl (e.g., acetyl, propionyl and the like), alkyl sulfonyl (e.g., methane 
sulfonyl, ethane sulfonyl and the like) etc., and the number of such substituent groups is preferably 1 to 3. 
[0016] The substituent group on the optionally substituted hydroxyl group as a substituent group on R 1 includes: 

(1) optionally substituted alkyl (for example, C t . 10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably lower (C^) alkyl); 

(2) optionally substituted cycloalkyl (for example, C^y cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl and cycioheptyl); 

(3) optionally substituted aikenyl (for example, alkenyl containing 2 to 1 0 carbon atoms such as ailyl, crotyl, 2-pen- 
tenyl and 3-hexenyl, preferably lower (C^) alkenyl); 

(4) optionally substituted cycloalkenyl (for example, cycioalkenyl containing 3 to 7 carbon atoms such as 2-cy- 
clopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cyclohexenyl methyl); 

(5) optionally substituted aralkyl (for example, phenyl-C^ alkyl (e.g., benzyl, phenethyi etc.)); 

(6) formyl or optionally substituted acyl (for example, alkanoyl containing 2 to 4 carbon atoms (for example, acetyl, 
propionyl, butyryl, isobutyryl and the like), alkyl sulfonyl containing 1 to 4 carbon atoms (e.g., methane sulfonyl, 
ethane sulfonyl and the like) etc.; and 

(7) optionally substituted aryl (for example, phenyl, naphthyl and the like). 

[0017] The substituent groups which may be possessed by (1) optionally substituted alkyl, (2) optionally substituted 
cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cycloalkenyl, (5) optionally substituted aralkyl, 
(6) optionally substituted acyl, and (7) optionally substituted aryl described above include halogens (e.g., fluorine, 
chlorine, bromine, iodine and the like), nitro, cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally 
halogenated alkyl (e.g., trifluoromethyl, methyl, ethyl and the like), optionally halogenated alkoxy (e.g., meth- 
oxy, ethoxy, propoxy, butoxy, trifiuoromethoxy, trifluoroethoxy and the like), formyl, 0 ZA alkanoyl (e.g., acetyl, propionyl 
and the like), C M alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl and the like) etc., and the number of such 
substituent groups is preferably 1 to 3. 

[0018] The substituent group on the optionally substituted thiol group as a substituent group on R 1 includes groups 
exemplified above as the "substituent group on the optionally substituted hydroxyl group as a substituent group on 
Ri", among which preferable substituent groups include: 

(1) optionally substituted aikyl (for example, C 1 . 10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably lower (C^) alkyl); 

(2) optionally substituted cycloalkyl (for example, cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
dohexyi and cycioheptyl); 
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(3) optional substituted aralkyi (for example, phenyl-C,^ alkyl (e.g., benzyl, phenethyl etc.)); and 

(4) optionally substituted aryl (for example, phenyl, naphthyl etc.). 

[00 ? 9 L ^ e 4 SUbS,itUent 9roupS which may be P 088658 * 11 by (1) optionally substituted alkyl, (2) optionally substituted 
cycloalkyl, (3) optionally substituted aralkyi and (4) optionally substituted aryl described above include halogens (e g 
fluonne, chlonne, bromine, iodine etc.), nitro.cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally' 
halogenated C M alkyl (e.g., trifluoromethyl, methyl, ethyl etc.). optionally halogenated C... alkoxy (e.g., methoxy 
ethoxy propoxy butoxy, trffluoromethoxy. trifluoroethoxy etc.), formyl, alkanoyi (e.g.. acetyl, propionyl etc.) and 
c,^ alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl etc.), and the number of such substituent groups is preferably 
1 to 3. 

[0020] The substituent group on the optionally substituted amino group as a substituent group on R1 is for example 
* n fH ,°f [°? WhlCh haV6 1 10 2 8ubstituent 9 ro "PS exemplified as the Substituent group on the optionally 
subsututed hydroxyl group as a substituent group on IV", among which preferable substituent groups include: 

(1) optional* substituted alkyl (for example, C„ 0 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl 
sec-butyl, ten-butyl, pentyl, Isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferaWy lower (C,.) alky!)! 

(2) optional* substituted cycloalkyl (for example, cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl and cycloheptyl); r " ' 

(3) optionally substituted alkenyl (for example, alkenyl containing 2 to 1 0 carbon atoms such as ally), crotyl 2-pen- 
tenyl and 3-hexenyl, preferably lower (C^) alkenyl); 

(4) optionally substituted cycloalkenyl (for example, cycloalkenyl containing 3 to 7 carbon atoms such as 2-cy- 
clopentenyl, 2-cyclohexenyl. 2-cyclopentenyl methyl and 2-cyclohexenyl methyO; 

(5) foimyl or optionally substituted acyl (for example, alkanoyi containing 2 to 4 carbon atoms (e.g., acetyl propl- 
onyl, butyiyl, isobutyryl etc.) and C M alkyl sulfonyl (e.g., methane sulfonyl. ethane sulfonyl etc.); and 

(6) optionally substituted aryl (for example, phenyl, naphthyl etc.). 

P> °T ] ._ The substituent groups which may be possessed by (1 ) optionally substituted alkyl, (2) optionally substituted 
cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cycloalkenyl, (5) optionally substituted acyl, and 
(6) ophonally substituted aryl described above include halogens (e.g., fluorine, chlorine, bromine, iodine etc.), nitro 
cyano hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated C M alkyl (e.g., trinuoromethyl" 
211!? I ; ,, ( 0PB ^ ^^nated C M alkoxy (e.g., methoxy, ethoxy. propoxy, butoxy, trifluoromethoxy, trff' 

SfSlS i T* (e ' 9 " ^ Pr0pl0nyl ^ and C " ^ sulfon y' (•*- metha ne 8 ""°nyl. 

ethane sulfonyl etc.), and the number of such substituent groups is preferably 1 to 3. 

[0022] The substituent groups on the optionally substituted amino group as a substituent group on FV may be bound 
toeach othertoformacycllc amino group, for example a cyclic amino group having a bond to the nitrogen atom thereof 
which is formed by removing one hydrogen atom from the ring^onstituting nitrogen atom in a 5- to 6-membered ring 
such as tetrahydropyrrole, piperazine, piperidine, morpholine, thlomorphollne, pyrrole or Imidazole. The cyclic amino 
group may have substituent groups, and such substituent groups include halogens (e.g., fluorine, chlorine, bromine 
iodine etc.), nitro cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated C 1U alkyl 
(JMJ., trifluoromethyl methyl, ethyl etc.), optionally halogenated C M alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy 
trrfluoromethoxy, trifluoroethoxy etc.), formyl, c» alkanoyi (e.g., acetyl, propionyl etc.) and C, Jaikyl sulfonyl (eT 
methane sulfonyl, ethane sulfonyl etc.), and the number of such substituent groups is preferably 1 to 3 
[0023] The optionally substituted acyl as a substituent group on fV includes those groups having a group selected 
rom 1) to (6) below bound to a caroonyl group or sulfonyl group (e.g., acetyl, propionyl butyryl. isobutyryl, valeryl 
isovalen/, plvaloyl. hexanoyl, heptanoyl, octanonyl, cyclobutane caroonyl, cyclopentane caroonyl, cyctohexane carb- 
onyl, cycloheptane caroonyl, crotonyl, 2«yclohexene caroonyl, benzoyl, nicotinoyl, methane sulfonyl, ethane sulfonyl 

(1) hydrogen; 

(2) optionally substituted alkyl (for example, C w0 alkyl such as methyl, ethyl, propyl, isopropyl, butyl isobutyl 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably lower (C, .) alkylV 
dohSrland c^cto"eptyr) CyCl0alkyl ^ eXampl8 ' °* r CyClt>alkyl M Cyclopropyl ' ^lobutyl. cyclopentyl, cy- 

(4) optionally substituted alkenyl (for example, alkenyl containing 2 to 1 0 carbon atoms such as allyl crotvl 2-oen- 
tenyl and 3-hexenyl, preferably lower (Cj^) alkenyl); 

(5) optionally substituted cycloalkenyl (for example, cycloalkenyl containing 3 to 7 carbon atoms such as 2-cy- 
clopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cyclohexenyl methyO; and 

(6) optionally substituted 5- to 6-membered monocyclic aromatic group (for example, phenyl, pyridyl etc.) and the 
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substituent groups which may be possessed by (2) optionally substituted aikyl, (3) optionally substituted cycloaikyl, 
(4) optionally substituted alkenyl, (5) optionally substituted cycloalkenyt, and (6) optionally substituted 5-to 6-mem- 
bered monocyclic aromatic group described above include halogens (e.g., fluorine, chlorine, bromine, iodine etc.), 
nitro, cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated C M alkyl (e.g., 
trifluoromethyl, methyl, ethyl etc.), optionally halogenated C M alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, 
trifluoromethoxy, trifluoroethoxy etc.), formyl, alkanoyl (e.g., acetyl, propionyl etc.) and C M alkyl sultonyl (e. 
g., methane sulfonyl, ethane sutfonyl etc.), and the number of such substituent groups is preferably 1 to 3. 

[0024] The optionally esterified carboxyl group as a substituent group on R 1 includes those groups having a group 
selected from (1 ) to (6) below bound to a carbonyloxy group, preferably carboxyl, lower (C^ alkoxycarbonyl, or ary- 
loxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, phenoxycarbonyl, naphthoxycarbonyl etc.): 

(1) hydrogen; 

(2) optionally substituted alkyl (for example, C V10 alkyl such as methyl, ethyl, propyl, isopropyi, butyl, isobutyi, 
sec-butyl, tert-butyl, pentyl, isopentyi, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably lower (C^) alkyl); 

(3) optionally substituted cycloaikyl (for example, cycloalkyi such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl and cycloheptyl); 

(4) optionally substituted alkenyl (for example, alkenyl containing 2 to 1 0 carbon atoms such as ailyl, crotyl, 2-pen- 
tenyl and 3-hexenyi, preferably lower (C^) alkenyl); 

(5) optionally substituted cycloalkenyl (for example, cycloalkenyl containing 3 to 7 carbon atoms such as 2-cy- 
clopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cyclohexenyl methyl); and 

(6) optionally substituted aryl (for example, phenyl, naphthyl etc.), and the substituent groups which may be pos- 
sessed by (2) optionally substituted alkyl, (3) optionally substituted cycloalkyi, (4) optionally substituted alkenyl, 
(5) optionally substituted cycloalkenyl, and (6) optionally substituted aryl described above Include halogens (e.g., 
fluorine, chlorine, bromine, iodine etc.), nitro, cyano, hydroxyl group, thiol group, amino group, carboxyl group, 
optionally halogenated alkyl (e.g., trifluoromethyl, methyl, ethyl etc.), optionally halogenated alkoxy (e. 
g. t methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, pro- 
pionyl etc.) and C 1<4 alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl etc.), and the number of such substituent 
groups is preferably 1 to 3. 

[0025] In the optionally substituted aromatic group as a substituent group on R 1 , the aromatic group includes 5- to 
6-membered, optionally heterocyclic aromatic groups such as phenyl, pyridyl, furyl, thienyl, pyrrolyl, imldazolyl, pyra- 
zoryl, thiazolyl, oxazolyt, isothiazoryl, isoxazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl and triazolyl. The substit- 
uent groups on these aromatic groups include halogens (e.g., fluorine, chlorine, bromine, iodine etc.), nitro, cyano, 
hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated alkyl (e.g., trifluoromethyl, methyl, 
ethyl etc.), optionally halogenated C M alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy 
etc.), formyl, alkanoyl (e.g., acetyl, propionyl etc.) and alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl 
etc.), and the number of such substituent groups is preferably 1 to 3. 

[0026] The group R 1 may be substituted at any positions with the same or different kinds of 1 to 4 (preferably 1 to 
2) substituent groups. When the '5- to 6-membered ring" in the "optionally substituted 5- to 6-membered ring" repre- 
sented by R 1 has two or more substituent groups, two of the substituent groups may be bound to each other to form 
e.g. lower (C,^) alkylene (e.g., trimethylene, tetramethylene etc.), lower (C,. 6 ) alkyleneoxy (e.g., -CH 2 -0-CH 2 -, 
-0-CH 2 -CH2- etc.), lower (C^ alkylene dioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0- etc.), lower (C^) alkenylene (e.g., 
-CH 2 -CH=CH-, -CH 2 -CH2-CH=CH-, -CH2-CH=CH-CH 2 - etc.) or lower (C^ alkadienylene (e.g., -CH=CH-CH=CH- 
etc). 

[0027] In particular, the "substituent groups" which may be possessed by the "5- to 6-membered ring" in the "optionally 
substituted 5- to 6-membered ring" represented by R 1 include optionally halogenated or lower (C^J-alkoxylated lower 
(C 1>4 ) alkyl (e.g., methyl, ethyl, t-butyl, trifluoromethyl, methoxymethyi, ethoxymethyl, propoxymethyl, butoxymethyl, 
methoxyethyl, ethoxyethyl, propoxyethyt, butoxyethyl etc.), optionally halogenated or lower (C^-alkoxylated lower 
(C^) alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, t-butoxy, trifluoromethoxy, methoxym ethoxy, ethoxymethoxy, pro- 
poxymethoxy, butoxymethoxy, methoxyethoxy, ethoxyethoxy, propoxyethoxy, butoxyethoxy, methoxypropoxy, ethoxy- 
propoxy, propoxypropoxy, butoxypropoxy etc.), halogens (e.g., fluorine, chlorine etc.), nitro, cyano, amino which may 
be substituted with 1 to 2 lower (C,^) alkyl groups, formyl groups or lower (C 2 ^) alkanoyl groups (e.g., amino, methyl 
amino, dimethyl amino, formyl amino, acetyl amino etc.), and 5- to 6-membered cyclic amino group (e.g., 1 -pyrrolidinyi, 
1-peperazinyl, 1-piperidinyl, 4-morpholino, 4-thlomorphoIino, 1-imidazolyl, 4-tetrahydropyranyl etc.). 
[0028] The "divalent group having 1 to 4 atoms in the lineanshain moiety thereof represented by X 1 and X 2 includes, 
for example -(CH^,- [a' is an integer of 1 to 4 (preferably an integer of 1 to 2)], -(CH^b.-X 3 - [b 1 is an integer of 0 to 3 
(preferably an integer of 0 to 1)] whereupon X 3 represents an optionally substituted imino group (e.g., an imino group 



11 



EP 1236 476 A1 



10 



1 "!* ( 1 - 6) alky '' '° Wer (Ca - 7) CyC,0alkyl ' fotm * lower ^7) alkanoyl or lower (C w ) 
alkoxy^artwnyi) a carbonyl group, an oxygen atom or an optionally oxidized sulfur atom (e.g., -SfOL, wherein m Is 
an -ntager o 0 ,o 2)] , . CH =CH, -C-C-, -CO-NH-, -S0 2 -NH- eto. These groups may be bound to W via the right oHeft 
522. JT, ' S t0 pre,erab| y via tne ri 9 ht bond - wh«e X 2 is bound to W preferably via the left bond 

f 'L P ^ 3 b ° nd ' " (CH2)b '*°- ^ iS *" inte9er of °' 1 or 2 ' P re,erab| y ^ 'nteger of 0 to 1] or -C-o, 
more preferably a bond. 1 

substtuted imino group, a carbonyl group, an oxygen atom or an optional^ oxidized sulfur atom], -CH=CH-, -CO-NH- 
or -S0 2 -NH-, more preferably -CO-NH-. 

[0031] In the formula (I) above, the divalent groups W represented by the following formulae: 



75 



20 




25 




and 



35 



40 




45 



onZZ^ Zblln 1 T m " °^° nally SUbSt,,Uted 5 " 10 7 - ffl «*««a ri^. Ei and E 4 each represent an 
2?1 at0m ° r a " ° Pti0na,ly 8UbStitUfed nitr °9 en atom - ^ and E 3 ««* represent an optionally 

subsisted carbon atom, an optionally substituted nrtrcgen atom, an optionally oxidized sulfur atom (e.g., -sfo),, (m 

a ^rr 

to their adjacent X 1 and X2 in the following modes: 



so 
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10 

and 



15 



20 




wherein each symbol has the same meaning as defined above. 

[0032] In the ■optionally substituted 5- to 7-membered ring 0 represented by A in the formula (I) above, the "5- to 
7-membered ring" includes 5- to 7-membered (preferably 5- to 6-membered) saturated or unsaturated alicyclic hydro- 
ps carbons such as cycloalkane (e.g., cyclopentane, cyclohexane, cycloheptane etc.), cycloalkene (e.g., 1-cy- 
clopentene, 2-cyclopentene, 3-cyclopentene, 2-cyclohexene, 3-cyclohexene etc.), C M cycloalkadiene (e.g., 2,4-cy- 
clopentadiene, 2,4-cydohexadiene, 2,5-cyclohexadiene etc.); 6-membered aromatic hydrocarbons such as benzene; 

5- to 7-membered aromatic heterocyclic rings, saturated or unsaturated non-aromatic heterocyclic rings (aliphatic het- 
erocyclic rings) containing one to three kinds (preferably one or two kinds) of at least one (preferably 1 to 4, more 

30 preferably 1 to 2) heteroatoms selected from an oxygen atom, a sulfur atom, a nitrogen atom etc. 

[0033] As used herein, the "aromatic heterocyclic ring" includes 5- to 6-membered aromatic monocyclic heterocyclic 
rings (for example, furan, thlophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyrazol, 1 ,2,3-oxa- 
diazole, 1 ,2,4-oxadiazole, 1 ,3,4-oxadiazole, furazane, 1 ,2,3-thladiazole, 1 ,2,4-thiadiazole, 1 ,3,4-thiadiazole, 1,2,3-tri- 
azole, 1,2,4-triazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, triazine etc.), and the "non-aromatic hetero- 

35 cyclic ring" includes, for example, 5- to 7-membered (preferably 5- to 6-membered) saturated or unsaturated non- 
aromatic heterocyclic rings (aliphatic heterocyclic rigs) such as pyrrolidine, tetrahydrofuran, thiolan, piperidine, tetrahy- 
dropyran, morphollne, thiomorpholine, plperazine, pyran, oxepin, thlepln and azepln, or 5- to 6-membered non-aromatic 
heterocyclic rings comprising the above-described aromatic monocyclic heterocyclic rings wherein some or all double 
bonds have been saturated. 

40 [0034] In the "optionally substituted 5- to 7-membered ring - represented by A, the "5- to 7-membered ring" is pref- 
erably a 5- to 6-membered aromatic ring, more preferably benzene, furan, thiophene, pyrrole or pyridine (preferably 

6- membered ring), particularly preferably benzene. 

[0035] The "substituent groups" which may be possessed by the "5- to 7-membered ring" in the "optionally substituted 
5-to 7-membered ring" represented by A include those identical with the "substituent groups" which may be possessed 
45 " by the '5- to 6-membered ring" in the "optionally substituted 5- to 6-membered ring" represented by R 1 . The ring A 
may be substituted at any positions with the same or different kinds of 1 to 4 (preferably 1 to 2) substituent groups, 
that is, the ring may be substituted with substituent groups not only at the positions shown in and E 2 but also at any 
other replaceable positions. 

[0036] In the "optionally substituted 5- to 7-membered ring" represented by B in the formula (I) above, the "5- to 
so 7-membered ring" includes, for example, 5- to 7-membered rings which may have substituent groups at arbitrary re- 
placeable positions, represented by the following chemical formula: 



55 
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Ere7ot!^II^ 

oerec, optionally substituted ring B, and examples thereof include: 

tfala^ and - h 0. 1 or 2 , provided that the sum 

(3) -(CH 2 ) dr (d1 is 1, 2 or3), -CH^CH-CH)-, -<CK*H)^^ 

or 1). Specific examples include divalent groups such as -O- -O-CI-L- -O-CH -ch n rw ru c/™ 

STi*? -£ )m Tn z - ( : fe an Segerofo - 

-NH-" ^SM3H* -CH N "and^i^N h' ^^^ 2 *' '^"Ws* "CH=, -CH=CH-, -CH=CH-CH2-, "CHyCHsCH^ 

nm-,-n=CH-,-CH=N-, and -N=N-, which are bonds originating from ring A. 

53 h Sa ' d 9 [° UP may h3Ve substttuent 9roups, and the substituent groups include oxo and groups exem- 

substituted 5- to 6-membered cyclic ring- represented by R, , amonq which lower <C l aikui r* „ m»2T!«° . , 
etc ) phenyl, oxo and hydroxy, group are preferabie. Fu'rthe'r. -.SK^^TJ^ZS 

So? 1 Jl 6 ^ 6 " 1 9f °" P re P reSen,ed ^ Y iS Pre,erab| y a 9 rou P startin 9 f ™ ring A. such as -YMC^W- (Y' is - 

m' ^'fi ^O T, 10 .* ~°';' m ' ° r ^ ^ m ' b a " ^ 0f 0 ,0 2 ). C H=, -CH=CH-, -N=CH- -(ci) 
* J (Y is S(0) m - (m is an .nteger of 0 to 2), -0-, -NH- or -CH r , and m> is an integer of 0 to 2) or -CH-N- amono 

Tn^m' 8 - 9r0Up ? taitin9 , „ om rin9 A ' such 88 " r -(CH2)m'- (T is -S(0) m - (m is an integer of 0 to 2) ' <>- °NH^o'r*CH?- 
prefer^ ^ ^ ( " ° f ° ,0 2) * ^ ' NH " or " CH ^ ' rin 9 B fe a 7-membered ring) is 

SUH 1 ,. ' n h r ?^ ,e C ° mpounds of the fomiula 0 ^ove, E 3 and E 4 are optionally substituted carbon atoms (pref- 
erably unsubstrtuted carbon atoms), and the broken line b is a double bond 

[0042] in the formula (la) above, the "optionally substituted 5- to 6-membered aromatic ring" represented bv A' and 
Ti a '^ UbS, " Ut ! d 5 - t0 7 " membered ri "9" ^nted by B' include rings mm^Z^SSXZ 
stltuted 5- to 6-rnembered aromatic ring" in the "optionally substituted 5- to 7-membered ring " rep reLntS bv A and 

8 mU,ed 5 " 10 7 ' membefed ^ repre8ented * B ' and the 9™P S "1 Twlnd ^ are 
preferably the groups represented by the following formula: 
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wherein Y a represents an optionally substituted carbon atom, an optionally substituted nitrogen atom (e.g., -N(R a )« 
whereupon R a represents a hydrogen atom, an optionally substituted hydrocarbon group or an optionally substituted 
acyl group), an optionally oxidized sulfur atom (e.g., -S(0) m - whereupon m is an integer of 0 to 2), or an oxygen atom 
(preferably -CH 2 -, -0-, -N(R a )- whereupon R a represents a hydrogen atom, C^alkyl, f ormyl or C 2 . 5 alkanoyl) or -S(0) 2 -. 
[0043] The "divalent cyclic group - represented by Z 1 in the formula (I) above includes those groups formed by re- 
moving two hydrogen atoms from the groups exemplified as the "5-to 6-membered ring" In the "optionally substituted 
5- to 6-membered cyclic group" represented by R 1 , among which divalent cyclic groups formed by removing 2 hydrogen 
atoms from benzene, furan, thiophene, pyridine, cydopentane, cyclohexane, pyrrolidine, piperidine, piperazine, mor- 
pholine, thlomorpholine and tetrahydropyran are preferable, and in particular divalent cyclic groups formed by removing 
2 hydrogen atoms from benzene, cyclohexane and piperidine (preferably benzene) are more preferably used. 
[0044] The "divalent cyclic group" represented by Z 1 may have the substltuent groups exemplified as the "substituent 
group" which may be possessed by the "5- to 6-membered ring" in the "optionally substituted 5- to 6-membered cyclic 
group" represented by R 1 , but preferably said divalent cyclic group does not have substituent groups other than those 
on X 2 and Z 2 and when Z 1 is a 6-membered divalent cyclic group (preferably phenylene), Z 2 is substituted preferably 
at a p-position relative to X 2 . 

[0045] In the formula (I) above, the "divalent group having 1 to 4 carbon atoms in the linear-chain moiety thereof" 
represented by Z 2 includes divalent groups having an optionally substituted hydrocarbon chain containing 1 to 4 carbon 
atoms (e.g., alkylene, C 2 ^ alkenylene, preferably C 14 alkylene, more preferably methylene). 
[0046] The divalent group represented by Z 2 may be any divalent chain whose linear-chain moiety contains 1 to 4 
carbon atoms, for example an alkylene chain represented by -(Cr-y^- (k1 is an integer of 1 to 4) or an alkenylene 
chain represented by -(CH 2 ) k2 -(CH=CH)-(CH 2 ) k3 - (k2 and k3 are the same or different and represent 0, 1 or 2 provided 
that the sum of k2 and k3 is 2 or less). 

[0047] In the formula (la) above, the "divalent group having 1 to 4 carbon atoms in the linear-chain moiety thereof 
represented by Z Includes the groups exemplified as the "divalent group having 1 to 4 carbon atoms in the linear-chain 
moiety thereof represented by Z 2 in the formula (I) above. 

[0048] The divalent groups represented by X 1 , X 2 and Z 2 may have substituent groups at arbitrary positions (pref- 
erably on carbon atoms), and such substituent groups may be any groups capable of binding to the divalent chain 
constituting the linear-chain moiety, and examples thereof include lower (C^ alkyl (e.g., methyl, ethyl, propyl, isopro- 
pyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, Isopentyl, neopentyl and hexyl), lower (C^ 7 ) cycloalkyJ (e.g., cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl and cydoheptyl), formyl, lower (C 2 . 7 ) alkanoyl (e.g., acetyl, propionyl and butyryl), 
an optionally esterified phosphono group, an optionally esterified carboxyl group, a hydroxyl group, oxo etc., among 
which lower alkyl containing 1 to 6 carbon atoms (preferably C V3 alkyl), hydroxyl group and oxo are particularly pref- 
erable. 

[0049] The optionally esterified phosphono group includes those groups represented by -PfOXOR^OR 8 ) wherein 
R 7 and R 8 each represent hydrogen, a alkyl group containing 1 to 6 carbon atoms or a cydoalkyl group containing 3 
to 7 carbon atoms, and R 7 and R 8 may be mutually bound to form a 5- to 7-membered ring. 
[0050] In the formula above, the alkyl groups containing 1 to 6 carbon atoms represented by R 7 and R 8 include 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl and hexyl, the cydoalkyi 
groups containing 3 to 7 carbon atoms represented by R 7 and R 8 indude cyclopropyl, cydobutyl, cyclopentyl, cydohexyl 
and cydoheptyl, preferably linear lower alkyl containing 1 to 6 carbon atoms, more preferably tower alkyl containing 1 
to 3 carbon atoms. The groups represented by R 7 and R 8 may be the same or different, preferably the same. When 
R 7 and R 8 are mutually bound to form a 5- to 7-membered ring, R 7 and R 8 are mutually bound to form a linear C 2 ^ 
alkylene side chain such as -(CH 2 ) 2 -, -{CH^- or -(CH^-. The side chain may have substituent groups, and such 
substituent groups indude a hydroxyl group, halogen etc. 

[0051] As the optionally esterified carboxyl group, the esterified carboxyl group includes those carboxyl groups having 
a alkyl containing 1 to 6 carbon atoms or cydoalkyl group containing 3 to 7 carbon atoms bound thereto, for example, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-bu- 
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toxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl etc. 

[0052] The divalent group represented by Z* is preferably optionally substituted alkylene, particularly preferably 
C,. 3 alkylene optionally substituted with C V3 alkyl, hydroxyl group or oxo. 

[0053] Further, the divalent group represented by 7? is a group starting from the benzene ring and represented by - 
Z-(CH 2 ) B - or -(CH^-Z- (Z represents -CH(OH)-, -C(O)- or -CH 2 -, n is an integer of 0 to 2, and each of methylene 
groups may have the same or different kinds of 1 to 2 substituent groups), particularly preferably -?■<(*-)„- starting 
from the benzene ring (Z represents -CH(OH)-, -C(O)- or -CH r . n is an Integer of 0 to 2 (n Is preferably 0), and each 

1« y ri 9 ? UPS TZ*™* th ° SamS ° r diff0rent Wnds of 1 ,0 2 sub stituent groups), most preferably methylene. 
[0054] In the formula (I) above, the "amino group" in the "optionally substituted amino group whose nitrogen atom 
may have been converted into quaternary ammonium or oxide" represented by R2 includes an amino group which may 
ZTL k T^T* 9 rou P s or an m ™ Sroup whose nitrogen atom has been converted into quaternary ammonium, 
which has 3 substituent groups. When there are two or more substituent groups on the nitrogen atom, the substituent 
groups may be the same or different, and when there are three substituent groups on the nitrogen atom, the amino 
group be m any forms such as -N+R3. -N + R 2 R' and -N + RR'R" (R, R- and R» are different and represent hydrogeTor a 
substituent group). Further, the counter anion forthe amino group whose nitrogen atom has been converted into qua- 
ternary ammonium includes halogen anions (e.g., Cr, Br, I- etc.), anions derived from inorganic acids such as hydro- 
chloric acid, hydrobromic acid, nitric acid, sulfuric acid and phosphoric acid, anions derived from organic acids such 
as fomiic acid acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic 
acid, malic acid, methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, propionic acid, stearic acid, sorbic 
acd, oleic acid, benzoic acid, lactic acid, glycolic acid, gluconic acid, dehydroacetic acid, erysorbic acid, taurocholic 
acid, nonanoK acid, hydroxynaphthoic acid, deoxycholic acid, cholic acid, capric acid, caproic acid, caprylic acid, lau- 
rybulfuric acid, taunne. salicylic acid, myristic acid, palmitic acid, linolfc acid, methasulfobenzolc acid, dloctylsulfosuc- 
c.mc acd, tndecylsulfosuccinic acid, dibutyburfosuccinic acid, dipalmitoyl phosphatidic acid, cinnamic acid, pentybul- 
func acid, heptylsulfunc acid, octylsulfuric acid, nonylsulfuric acid, 5-sulfoisophthalic acid, hexadecylsulfuric acid tet- 
radecylsulfunc acid, decylsulfuric acid, dodecybulfuric acid, lauric acid, ethylsulfuric acid, laurytohosphoric add'and 
3-sulfobenzoK! acd (preferably salicylic acid, deoxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, 
tetradecylsulfurtc acid, bunc acid etc.). and anions derived from acidic amino acids such as aspartic acid and glutamic 

f^lf 1 ^ 9 Wh " h Cl "' Br< etC - are Dreterable - ™» anions may also be those derived from organic acids 
[0055] The substituent groups on said amino group include: 

(1) optionally substituted alkyl (for example, C,. 10 alkyl such as methyl, ethyl, propyl, teopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl. pentyl, isopentyl. neopentyl, hexyl, heplyl. octyl. nonyl and decyl, preferably lower (C,*) alkyl)- 

(2) opfonally substrtuted cycloalkyi (for example, cycloalkyl such as cyclopropy[ cyclobulyl, cyclop'entylT: 
clohexyl, cycloheptyl and cycloctyl), y 

wherein (2-1 ) said cycloalkyl contains one heteroatom selected from a sulfur atom, an oxygen atom and a 
nitrogen atom, and may form oxirane, thiolan, aziridine, tetrahydrofuran, tetrahydrothiophene, pyrrolidine, tetrahy- 
drofuran , tetrahydrothiopyran, tetrahydrothiopyran 1-oxide, piperidine etc. (preferably 6-membered tetrahydro- 
pyran tetrahydroth.opyran, piperidine etc.), and the position at which the cycloalkyl is bound to the amino group 
is preferably the 3- or 4-position (preferably the 4-position); 

(2-2) the cycloalkyl may abo be condensed with a benzene ring to form indane (e.g., indan-1-yl indan-2-yl) 
tetrahydronaphthalene (e.g., tetrahydronaphthalen-5-yl. tetrahydronaphthalen-6-yl etc.) (preferably indane)! 

(2-3) the cycloalkyl may also be crosslinked via a C,. 2 linear atomic chain to form a crosslinked cyclic hydro- 
carbon residue such as bicyclo[2.2.1] heptyl. blcyclo[25.2] octyl. bicylo[3.2.1] octyl and blcyclo[3.2.2] nonyl 
(preferably cyclohexyi having a crosslinkage via a linear atomic chain containing 1 to 2 carbon atoms more 
preferably bicyclo[2.2. 1 J heptyl); 

(3) optionally substituted alkenyl (for example, alkenyl containing 2 to 1 0 carbon atoms such as allyl, crotyl 2-pen- 
tenyl and 3-hexenyl, preferably lower (Cj^Jalkenyl); 

(4) optionally substituted cycloalkenyl (for example, cycloalkenyl containing 3 to 7 carbon atoms such as 
2-cyctopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cydohexenyl methyl)- 

(5) optionally substituted aralkyl (for example, phenyl-C M alkyl (e.g., benzyl, phenetyl etc ))• 

(6) formyl or optionally substituted acyl (for example, alkanoyl containing 2 to 4 carbon atoms (e.g acetyl propi- 
onyl, butyryl, isobutyryl etc.). alkyl sulfonyl containing 1 to 4 carbon atoms (e.g. , methane sulfonyl, ethane sulfonyl 
etc ), alkoxycarbonylcontaining 1 to 4 carbon atoms (e.g.,methoxycarbonyl, ethoxycarbonyl.tert-butoxycarbonyl 
etc.), and aralkyloxy carbonyl containing 7 to 1 0 carbon atoms (e.g., benzyloxy carbonyl))- 

(7) optionally substituted aryl (for example, phenyl, naphthyl etc.); 
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(B) optionally substituted heterocyclic group (for example, groups formed by removing one hydrogen atom from 
5- to 6-membered aromatic heterocyclic rings containing one or two kinds of 1 to 4 heteroatoms selected from a 
nitrogen atom, a sulfur atom and an oxygen atom, such as furan, thiophene, pyrrole, Imidazole, pyrazol, thiazole, 
oxazole, isothiazole, isoxazole, tetrazole, pyridine, pyrazine, pyrimidine, pyridazine and triazole, or groups formed 

5 by removing one hydrogen atom from 5- to 6-membered non-aromatic heterocyclic ring containing one or two 

kinds of 1 to 4 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom, such as tetrahy- 
drofuran, tetrahydrothlophene, dlthlolan, oxathlolan , pyrrolidine, pyrroline, Imidazolidine, imidazoline, pyrrolidine, 
pyrazoline, piperidine, piperazine, oxazine, oxadiazine, thiazine, thiadiazine, morpholine, thiomorpholine, pyran 
and tetrahydropyran; preferably groups formed by removing one hydrogen atom from 5- to 6-membered non- 

10 aromatic heterocyclic rings; more preferably groups formed by removing one hydrogen atom from 5- to 6-mem- 
bered non-aromatic heterocyclic rings containing one heteroatom, such as tetrahydrofuran, piperidine, tetrahydro- 
pyran and tetrahydrothlopyran. Further, the substltuent groups on said amino group may be bound to each other 
to form 5- to 7-membered cyclic amino such as piperidine, piperazine, morpholine and thiomorpholine. 

15 [0056] The substituent groups which may be possessed by (1 ) optionally substituted alkyl, (2) optionally substituted 
cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cydoalkenyl, (5) optionally substituted aralkyl, 
(6) optionally substituted acyl, (7) optionally substituted aryl, and (8) optionally substituted heterocyclic group described 
above include halogens (e.g ., fluorine, chlorine, bromine, iodine etc.), optionally halogenated lower alkyl, optionally 
halogenated C 1-4 alkoxy (e.g., methoxy, ethbxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy etc.), alkylene 

20 dioxy (e.g., -0-CH 2 -0-, -O-O^-CHg-O etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl etc.), alkyl sulfonyl (e. 
g., methane sulfonyl, ethane sulfonyl etc.), phenyl-lower (C^) alkyl, cycloalkyl, cyano, nitro, hydroxyl group, thiol 
group, amino group, carboxyl group, lower (C 1 J alkoxy-carbonyl, lower (Cy.-jo) aralkyloxy-carbonyl (preferably halo- 
gen, optionally halogenated lower (C^ alkyl, optionally halogenated lower (C^ alkoxy, phenyl-lower (C^J alkyl, 
C3.7 cycloalkyl, cyano, hydroxyl group etc.), and the number of such substituent groups is preferably 1 to 3. 

25 [0057] In the formula (I) above, the "optionally substituted amino group whose nitrogen atom may have been con- 
verted into quatematy ammonium or oxide 1 represented by R 2 is preferably an amino group which may have 1 to 3 
substituent groups selected from the following groups (1) to (5): 

(1) linear or branched lower (C^ alkyl which may have 1 to 3 substituent groups such as halogen, cyano, hydroxyl 
30 group or C 3 . 7 cycloalkyl; 

(2) cycloalkyl (e.g., optionally substituted cyclopentyl, cyclohexyl, cycloheptyl, cycloctyl, tetrahydropyranyl, 
tetrahydrothlapyranyl, plperidinyl, Indanyl, tetrahydronaphthalenyl, bicyclo[2.2.1] heptyi etc.) which may have 1 to 
3 substituent groups such as halogens, optionally halogenated lower (C M ) alkyl or phenyl-lower lower (C^ alkyl, 
may have one heteroatom selected from a sulfur atom, an oxygen atom and a nitrogen atom, may be condensed 

35 with a benzene ring, and may be crossiinked via a linear atomic chain containing 1 to 2 carbon atoms; 

(3) phenyl-lower (C^ alkyl which may have 1 to 3 substituent groups such as halogens, optionally halogenated 
lower (C^) alkyl or optionally halogenated lower (C M ) alkoxy; 

(4) phenyl which may have 1 to 3 substituent groups such as halogens, optionally halogenated lower (C 1<4 ) alkyl 
or optionally halogenated lower (CX,^) alkoxy; and 

40 (5) 5- to 6-membered aromatic heterocyclic groups (e.g., group formed by removing one hydrogen atom from 

furan, thiophene, pyrrole and pyridine) which may have 1 to 3 substituent groups such as halogens, optionally 
halogenated lower (C^ alkyl, optionally halogenated lower (C^) alkoxy, optionally halogenated lower (C^ 
alkoxy-lower (C v 4) alkoxy, phenyl-lower (C-,^) alkyl, cyan or hydroxyl group. 

45 [0058] In the formula (I) above, the "nitrogen-containing heterocyclic group" in the "optionally substituted nitrogen- 
containing heterocyclic group whose nitrogen atom may be converted into quaternary ammonium or oxide and which 
may contain a sulfur atom or oxygen atom as a ring-constituent atom" includes 5- to 6-membered aromatic heterocyclic 
rings which may contain one or two kinds of 1 to 3 heteroatoms selected from a nitrogen atom, a sulfur atom and an 
oxygen atom in addition to one nitrogen atom, such as pyrrole, imidazole, pyrazol, thiazole, oxazole, isothiazole, iso- 

50 xazole, tetrazole, pyridine, pyrazine, pyrimidine, pyridazine and triazole, or 5- to 8-membered non-aromatic heterocyclic 
rings which may contain one or two kinds of 1 to 3 heteroatoms selected from a nitrogen atom, a sulfur atom and an 
oxygen atom in addition to one nitrogen atom, such as pyrrolidine, pyrroline, imidazolidine, imidazoline, pyrazolidine, 
pyrazoline, piperidine, piperazine, oxazine, oxadiazine, thiazine, thiadiazine, morpholine, thiomorpholine, azacyclohep- 
tane, azacycloctane (azocane) etc., and these nitrogen-containing heterocyclic rings may be crossiinked via a linear 

55 atomic chain containing 1 to 2 carbon atoms to form crossiinked nitrogen-containing heterocyclic rings such as azabi- 
cycio[2.2.1] heptane, azabicyclo[2.2.2] octane (quinuclidine) (preferably piperidine having a crosslinkage via a linear 
atomic chain containing 1 to 2 carbon atoms). 

[0059] Preferable among the nitrogen-containing heterocyclic rings enumerated above are pyridine, imidazole, pyr- 
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SSSf' P!P e^( ! ne • p,perazine ' mo| P holine . thiomorpholine, azabicyclo[2.2.2] octane (preferably 6-membered rings) 
[0060] The nitrogen atom In the -nitrogen-containing heterocyclic ring" may have been converted Into quaternary 
ammonium or may have been oxidized. When the nitrogen atom in the "nitrogen^ontaining heterocyclic ring" has been 
converted into quaternary ammonium, me counter anion forthe'nitrogennsntaining heterocyclic grou^ 
atom has been converted into quaternary ammonium" includes halogen anions (e.g., Or, Br. |- etc.), anions derived 
S^T"* > &U t 83 hydrochloric acid - hydrobromic acid, nitric acid, sulfuric acid and phosphoric acid, anions 
derived from organic acids such as formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid 
maleic acid citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid, p-toluenesutfonic acid 

ST? add : S ?. rbic 0,eic «**• ben20ic acid - lac, fc ^id. glycolic acid, gluconic acid, dehydroacetfc 
acd, erysortrc acid taurocholic acid, nonanoic acid, hydroxynaphtholc acid, deoxycholic acid, cholic acid, capric acid 

SESTIJK ?*» ,aUrylsulfuric «*< taurine - salic »" fc myriatlc acid, palmitic acid, linolic acid. metbexuC 
V ^J? 0 aC ' d ' tridec y teulfosucci "te *<*<>• dibutylsulfosucclnlc acid, dipalmltoyl phosphatide 
acid cmnam.cac.d,pentylsu»urc acid, heptylsulfuric acid, octylsulfuric acid, nonylsulfuric acid. 5-sulfoisophthalfc acid, 
JZ * ^ ^ tetradecvlsulfu »fc acid, decylsulfuric acid, dodecylsulfuric acid, tetradecylsuifuric acid, lauric 
25?!! utf " rc , ac f • 'aurylphosphorlc acid and 3-sutfobenzote acid (preferably salicylic acid.^oxycholic acid, my^ 
isfc acid, dodecyfeulfunc acid, decylsulfuric acid, tetradecylsuifuric acid, lauric acid etc.), and anions derived from 
acidic amino acids such as aspartic acid and glutamte acid, among which Cr. Br, |- etc. are preferable The anions 
may also be those derived from organic acids. preieraoie. i ne anions 

[0061] The "nitrogen-containing heterocyclic group" may be bound via a carbon atom or nitrogen atom to the divalent 
group represented by Z*. The "nitrogencontaining heterocyclic group" may be bound to the idvalent group represented 
Sr^ rm 9 at 0 s^r° n " P referab * at a ring-forming 
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[0062] The substituent group which may be possessed by the "nitrogen-containing heterocyclic group" includes hal- 
ogens (e.g., fluorine, chlorine, bromine, iodine etc.), optionally substituted lower (C^ alkyl, optionally substituted 
lower (C^ alkoxy, optionally substituted phenyl, optionally substituted mono- or diphenyi-lower (C v 4) alkyl, optionally 
substituted C3.7 cycloalkyl, cyano, nitro, hydroxyl group, thiol group, amino group, carboxyl group, lower (C^ alkoxy- 
carbonyl, formyl, lower (C 2 ^) alkanoyi, lower (C^ alkyl sulfonyl, optionally substituted heterocyclic group (for example, 
groups formed by removing one hydrogen atom from 5- to 6-membered aromatic heterocyclic rings containing one or 
two kinds of 1 to 4 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom, such as furan, 
thiophene, pyrrole, imidazole, pyrazol, thiazole, oxazole, isothiazole, isoxazole, tetrazole, pyridine, pyrazine, pyrimi- 
dine, pyridailne and triazole, or 5- to 6-membered non-aromatic heterocyclic rings containing one or two kinds of 1 to 
4 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom, such as tetrahydrofuran, tetrahydro- 
thiophene, dithiolan, oxathiolan, pyrrolidine, pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazoline, piperidine, 
piperazine, oxazine, oxadiazine, thiazine, thiadiazine, morpholine, thiomorpholine, pyran, tetrahydropyran and tetrahy- 
drothiopyran, and the number of such substituent groups is preferably 1 to 3. 

[0063] The substituent groups possessed by the "optionally substituted lower (C^ alkyl", "optionally substituted 
lower (C M ) alkoxy", "optionally substituted phenyl", "optionally substituted mono- or diphenyl lower (C^ alkyl", "op- 
tionally substituted cycloalkyr, and "optionally substituted heterocyclic group" as substituent groups which may 
be possessed by the "nitrogen-containing heterocyclic group" include, for example, halogens (e.g., fluorine, chlorine, 
bromine, Iodine etc.), optionally halogenated lower (C^ alkyl, lower (C^q) cycloalkyl, lower (C^q) cycloalkenyl, 
optionally halogenated alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy etc.), formyl, alkanoyl 
(e.g., acetyl, propionyl etc.), C M alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl etc.), 0^ alkylene dioxy (e.g., 
methylene dioxy, ethylene dioxy etc.), cyano, nitro, hydroxyl group, thiol group, amino group, carboxyl group, and lower 
(C M ) alkoxy-carbonyl, and the number of such substituent groups is preferably 1 to 3. 

[0064] In the formula (I), the substituent groups which may be possessed by the "nitrogen-containing heterocyclic 
group" in the "optionally substituted nitrogen-containing heterocyclic group whose nitrogen atom may be converted 
into quaternary ammonium or oxide and which may contain a sulfur atom or oxygen atom as a ring-constituent atom" 
include (1) halogen, (2) cyano, (3) hydroxyl group, (4) carboxyl group, (5) lower (C,^) alkoxy-carbonyl, (6) lower (C,^) 
alkyl which may be substituted with halogen, hydroxyl group or lower (C 1w4 ) alkoxy, (7) lower (C^) alkoxy which may 
be substituted with halogen, hydroxyl group or lower (C^ alkoxy, (8) phenyl which may be substituted with halogen, 
lower (C^) alkyl, hydroxyl group, lower (C^ alkoxy or (^.3 alkylene dioxy, (9) mono- or diphenyl-lower (C^ alkyl 
which may be substituted with halogen, lower (C w ) alkyl, hydroxyl group, lower (C^ alkoxy or alkylene dioxy. 
or (10) groups formed by removing one hydrogen atom from 5- to 6-membered aromatic heterocyclic rings such as 
furan, thiophene, pyrrole and pyridine. » 

[0065] In the formula (I) above, the "group bound via a sulfur atom" represented by R 2 Includes those groups rep- 
resented by the formula -S(0) m -R* wherein m is an integer of 0 to 2, and R s represents a substituent group. In the 
formula above, the substituent group represented by R 8 includes for example: 

(1) optionally substituted alkyl (for example, C^q alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably lower (C 1<€ ) alkyl); 

(2) optionally substituted cycloalkyl (for example, C^ 7 cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl and cycloheptyl); 

(3) optionally substituted aralkyl (for example, phenyl-C^ alkyl (e.g., benzyl, phenetyl etc.)); 
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i^SrX^S « a ? ' ° r eXamp ' e> Phenyl ' naphthyl e,c >- and 1,16 substituent 9™P* which may be pos- 
£?S V } T Z *! substltuted alkvl ' ( 2 ) °P«ona(ly substituted cycloalkyl, (3) optionally substituted aralkyl 
Tl { l^Tl X ■? deSCrib6d indUd6 ha,0S9nS («*■ ""orine, chLne,Lmine, iodine J%, 

1' ^ ^T' 9r ° Up ' ,h,0, 9r0Up ' amino 9rou P' 9 rou P. 0 P«onalV halogenated C, ' alkyl (e g 

Muoroethoxy etc.) formyl, C„ alkanoyl (e.g.. acetyl, propionyl etc.), C,^ alkyl sulfonyl (e.g., methane sulfonyl 
ethane sulfonyl etc.) etc., and the number of such substltuent groups is preferably 1 to 3. 

[0066] In the group represented by R* in the formula (I) above, that is, in the "group represented by the formula: 



p/ 

r V "! b0U ,? d t0 K each 0ther 10 form a 9™P **• thefr adjacent phosphorus atom", the 
hydrocarbon group- in the opbonally substituted hydrocarbon group represented by R* and R» includes: 

1T!^1 rj?"^ f^' (f ° r eXamp,e ' Cl ' 10 a,kyl such as methyl ' P^. >W»yl. butyl. Isobutyl 
sec-butyl, tert-butyl pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably Ler EJSSv 

(4) optionally ^substituted cycloalkenyl (for example, cycloalkenyl containing 3 to 7 carbon atoms such as 2-cy- 
clopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cyclohexenyl methyO' 

£!£^ 

2-propynyl, 1 -butynyl, 2-pentynyl and 3-hexynyl, preferably lower (C«) alkynyl)- 

S £2 22?!! "I? (for exarnple • phenyK: " alkyl (eg - benzy1 - ph ' er,e, y •** and 

i«S k m ^ » "J? (f ° r eXample • Phenyl1 naphthyl etc >" and substituent 9™P* which may be pos- 
sessed by (1) opbonally substituted alkyl, (2) optionally substituted cycloalkyl. (3) optional* substitut Jalkentf 

opbonaHy subs tuted aryi descnbed above include halogens (e.g., fluorine, chlorine, bromine, iodine etc ) nitro 
cyano. hydroxy! group, thiol group, amino group, carboxyl group, optionally halogenated C, . alkyl (e.g., irifluor- 

2£?/?* IT?' ^* 5^ (e ' 9 - aCe1yl> propionyl *■> and Cm alkyl sulfonyl (e.g., methane sulfonyl 
ethane sulfonyl etc.), and the number of such substttuent groups is preferably 1 to 3. 

pos!es S : The " 0Pti ° nally SUbStit,Jted hydroxyl grou P" presented by R* and R* includes hydroxyl groups which may 



EiKSSS^ f (f ° r f Xample ' C "° alkyl such as et W propyl, isopropyl, butyl, isobutyl, 

? w y i P f ? '' ,S , 0pentyl " ne ° pentyl ' hexyl ' heptyl ' non y and decv '. P^erably lower (C, *) alkyl) ^ 
c.^X"SS^ 

tenffS^^^ 

ilTSV"^ Cyd ( 0altenyl < for exam P' e - cycloalkenyl containing 3 to 7 carbon atoms such as 2^y- 

clopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cyclohexenyl methyl)- 

(5) ophonally substituted aralkyl (for example, phenyl-C M alkyl (e.g., benzyl, phenetyl etc.)); 
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(6) formy! or optionally substituted acyl (for example, aikanoyl containing 2 to 4 carbon atoms (e.g., acetyl, propl- 
onyl, butyryl, isobutyryl etc.), alky! sulfonyl containing 1 to 4 carbon atoms (e.g., methane sulfonyl, ethane sulfonyl 
etc.); and 

(7) optionally substituted aryl (for example, phenyl, naphthyl etc.). 

[0068] The substituent groups which may be possessed by (1 ) optionally substituted alkyl, (2) optionally substituted 
cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cycloalkenyl, (5) optionally substituted aralkyl, 
(6) optionally substituted acyl, and (7) optionally substituted aryl described above include halogens (e.g., fluorine, 
chlorine, bromine, iodine etc.), nitro, cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally hal- 
ogenated C M alkyl (e.g., trifluoromethyl, methyl, ethyl etc.), optionally halogenated alkoxy (e.g., methoxy, ethoxy, 
trifluoromethoxy, trifluoroethoxy etc.), formyl, Cg^ aikanoyl (e.g., acetyl, propionyl etc.) and C 1w4 alkyl sulfonyl (e.g., 
methane sulfonyl, ethane sulfonyl etc.), and the number of such substituent groups is preferably 1 to 3. 
[0069] In the formula above, R* and R 6 * may be mutually bound to form a cyclic group (preferably a 5- to 7-membered 
ring) together with their adjacent phosphorus atom. The cyclic group may have substituent groups, and such substituent 
groups include halogens (e.g., fluorine, chlorine, bromine, iodine etc.), nitro, cyano, hydroxyl group, thiol group, amino 
group, carboxyl group, optionally halogenated C 1-4 alkyl (e.g., trifluoromethyl, methyl, ethyl etc.), optionally halogenated 
alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy etc.), formyl, C w aikanoyl (e.g., acetyl, propionyl 
etc.) and alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl etc,), and the number of such substituent groups 
is preferably 1 to 3. 

[0070] In the formula (I) above, the counter anion for the phosphorus atom to form a phosphonium salt includes 
halogen anions (e.g., CI*, Br, h etc.), anions derived from inorganic acids such as hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid and phosphoric acid, anions derived from organic acids such as formic acid, acetic acid, trif- 
luoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesul- 
fonic acid, benzenesulfonic acid, p-toluenesulfonic acid, propionic acid, stearic acid, sorbic acid, oleic acid, benzoic 
acid, lactic acid, glycolic acid, gluconic acid, dehydroacetic acid, erysorbic acid, taurocholic acid, nonanoic acid, hy- 
droxynaphthoic acid, deoxycholic acid, cholic acid, capric acid, caproic acid, caprylic acid, lauryisulfuric acid, taurine, 
salicylic acid, myristlc acid, palmitic acid, linolic acid, methasulfoben zoic acid, dioctylsulfosuccinic acid, tridecylsulfo- 
succinic acid, dibutylsulfosuccinic acid, dipalmitoyl phosphatide acid, cinnamic acid, pentylsulfuric acid, heptytsulfuric 
acid, octylsulfuric acid, nonylsulfuric acid, 5-sulfoisophthalic acid, hexadecylsulfuric acid, tetradecylsulfuric acid, de- 
cylsulfuric acid, dodecylsulfuric acid, tetradecylsulfuric acid, lauric acid ethylsulfuric acid, laurylphosphoric acid and 
3-sulfobenzoic acid (preferably salicylic acid, deoxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, 
tetradecylsulfuric acid, lauric acid etc.), and anions derived from acidic amino acids such as aspartic acid and glutamic 
acid, among which Cf\ Br, r etc. are preferable. The anions may also be those derived from organic acids. 
[0071] The optionally substituted amino group represented by R 5 * and R 6, includes amino groups which may have 
1 or 2 groups selected from: 

(1) optionally substituted alkyl (for example, C^q alkyl such as methyl, ethyl, propyl, isopropyl, butyl, Isobutyi, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl and decyl, preferably lower (O,^) alkyl); 

(2) optionally substituted cycloalkyl (for example, C^ 7 cycloalkyl such as cyciopropyl, cyclobutyl, cyclopentyl, cy- 
clohexyl and cycloheptyl); 

(3) optionally substituted alkenyl (for example, alkenyl containing 2 to 1 0 carbon atoms such as allyl, crotyl, 2-pen- 
tenyl and 3-hexenyi, preferably lower (C^) alkenyO; 

(4) optionally substituted cycloalkenyl (for example, cycloalkenyl containing 3 to 7 carbon atoms such as 2-cy- 
clopentenyl, 2-cyclohexenyl, 2-cyclopentenyl methyl and 2-cyclohexenyl methyl); 

(5) formyl or optionally substituted acyl (for example, aikanoyl containing 2 to 4 carbon atoms (e.g., acetyl, propi- 
onyl, butyryl, isobutyryl etc.), alkyl sulfonyl containing 1 to 4 carbon atoms (e.g., methane sulfonyl, ethane sulfonyl 
etc.)); and 

(6) optionally substituted aryl (for example, phenyl, naphthyl etc.). 

[0072] The substituent groups which may be possessed by (1 ) optionally substituted alkyl, (2) optionally substituted 
cycloalkyl, (3) optionally substituted alkenyl, (4) optionally substituted cycloaikenyl, (5) optionally substituted acyl, and 
(6) optionally substituted aryl described above include halogens (e.g., fluorine, chlorine, bromine, iodine etc.), nitro, 
cyano, hydroxyl group, thiol group, amino group, carboxyl group, optionally halogenated C M alkyl (e.g., trifluoromethyl, 
methyl, ethyl etc.), optionally halogenated C 14 alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy etc.), 
formyl, aikanoyl (e.g., acetyl, propionyl etc.) and alkyl sulfonyl (e.g., methane sulfonyl, ethane sulfonyl etc.), 
and the number of such substituent groups is preferably 1 to 3. 

[0073] The substituent groups in the "optionally substituted amidino group" and "optionally substituted guanidino 
group" represented by R 2 include those exemplified above as the substituent groups on the "optionally substituted 
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amino group whose nitrogen atom may be converted into quaternary ammonium or oxide" represented by R* 
[0074] R2 is preferably (1 ) optionally substituted amino group whose nitrogen atom may be converted Into quaternary 
ammonium or oxide, (2) optionally substituted nitrogen -containing heterocyclic group whose nitrogen atom may be 
converted into quaternary ammonium or oxide and which may contain a sulfur atom or oxygen atom as a ring constituent 
atom, (3) optionally substituted amidino group or (4) optionally substituted guanidino group, and R2 is more preferably 
an optionally substituted amino group whose nitrogen atom may be converted into quaternary ammonium. Further, R2 
may be an optionally substituted amidino group or an optionally substituted guanidino group. 
[0075] R2 is more preferably a group represented by the formula -NRR" or -N+RR'R" wherein R, R' and R" each 
represent an optionally substituted aliphatic hydrocarbon group or an optionally substituted alicyclic heterocyclic group 
[0076] In the formula above, the 'optionally substituted aliphatic hydrocarbon group (non-aromatic hydrocarbon 
group)" and 'optionally substituted alicyclic heterocyclic group (non-aromatic heterocyclic group)" represented by R 
R' and R M Include groups Identical with the "optionally substituted aliphatic hydrocarbon group" and "optionally substi- 
tuted alicyclic heterocyclic group" exemplified as the substituent group which may be possessed by the "optionally 
substituted amino group" represented by the substituent group R 2 . 

[0077] In particular, R and R' are preferably optionally substituted linear hydrocarbon groups, more preferably op- 
tionally substituted alkyl groups, particularly preferably optionally substituted methyl groups. 
[0078] R" is preferably an optionally substituted alicyclic hydrocarbon group (preferably an optionally substituted C M 
cycloalkyl group, more preferably an optionally substituted cyclohexyl) or an optionally substituted alicyclic heterocyclic 
group (preferably an optically substituted, saturated alicyclic heterocyclic group (preferably 6-membered ring) more 
preferably optionally substrtuted tetrahydropyranyl, optionally substituted tetrahydrothiopyranyl or optionally substituted 
piperidyl, particularly preferably optionally substituted tetrahydropyranyl). 
[0079] The compounds represented by formula (I) are preferably the compounds shown below: 

N,N-dimethyl-N-(4^ 
rahydropyranyl)ammonium chloride; 

N-methyl-N-[4-[n2-(4-methylphenyl)-6,7-dihydr(>-5H-benzocyclohepten-8-yl] carbonyl] amino] benzyl] piperidin- 
lum iodide; 

N-methyl-N-[4-[[[7-(4-methylphenyl)-2,3-dihydro-1 -benzoxepin-4-yl]carbonyl]amino]benzyl] piperidinium iodide- 
N-MN-methyl-N^tetr^ 
4-carboxamide; N-[4-[N-me%l-N-(tetrah^^ 
dro-1 -benzoxepin-4-carboxamide; 

7-(4-ethoxyphenyl)-N-[4-[N-methyl-N-(tetrahydropyran-4-yO aminomethyl]phenyl]-2,3-dihydro-1-benzoxepin- 
4-carboxamide; N,N-dimethyl-N-[4-[ff2^ 

benzyl]-N-(tetrahydropyran-4-yl)ammonium iodide; N-methyl-N-[4-[[[7-(4-methylphenyl)-3,4-dihydronaphthalen- 

2- yl]carbonyl]amlno]benzyl]plpei1dlnium iodide; 
N,N-dimethyl-N-(((7-(4-mefr 

clohexyl)ammonium chloride; N-(4-(((7-(4-ethoxyphenyl)-2 > 3-dihydro-1-benzoxepln-4-y0 carbonyOamino)benzyl) 
-N,N-dimethyl-N-(4-tetrahydropyranyl)ammonium chloride; 

N-[4-[N-methyl-N-{tetrahydropyran-4-yl)aminomethyl] pheny!]-7-(4-propoxyphenyl)-1 l 1-dioxo-2,3-dihydro-1-ben- 
2othiep!n-4-carboxamlde; 

7-(4-butoxyphenyl)-N-t4-[N-methyl-N-(tetrahydropyran-4-yl) aminomethyllphenylJ-l.l-dioxo^.S-dihydro-l-ben- 

zothiepin-4-carboxamide; 

7-[4-[N-methyl-N-(2-pro^ 

1 , 1 -dioxo-2,3-dihydro-1 -benzothiepin-4-carboxamide; 
7^4-(2-ethoxyethoxy)phenyO-NW^ 
dro-1-benzothiepin -4-carboxamide; 

N-[4-[[N-methyl-N-(tetrahydropyran-4-yl)amino]methyl] phenyl] -7- [4- (2-propoxyethoxy) phenyl]-1,1-dioxo-2 

3- dihydro-1-benzothiepin-4-carboxamide; 7-[4-(2-butoxyemoxy)phenyl)-N-[4-[[N-methyl-N-(tetrahydropyran-4-yl) 
amino]methyl]phenyl]-1 , 1 -dioxo-2,3-dihydro-1 -benzothiepin-4-carboxamide; 
7^4-(2-mhoxyethoxy)-3,5-dimethyl^ 

1 , 1 -dioxo-2,3-dihydro-1 -benzothiepin-4-carboxamide; 

7-(4-ethoxyethoxyphenyO-1-ethyl-N-[4-[[N-methyl-N-(tetrahydropyran-4-y^ 
1 -benzoazepin-4-carboxylic acid amide; 

1-ethyl-7-(4-propoxyethoxyphenyO-N-[4-[[N-methyl-N-(tetrahydropyra 

1-benzoazepin-4-carboxyiic acid amide; 7-(4-butoxyethoxyphenyl)-1-ethyl-N-[4-[rN-methyl-N-(tetrahydropyran- 

4- yl]amino]methy0phenyl]-2,3-dihydro-1 -benzoazepin-4-carboxylic acid amide; 
7-(4-ethoxyethoxyphenyl)-1 ^ 

1 -benzoazepin4-carboxylic acid amide; 
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1 -formyl-7-(4-propoxyethoxypheny^ 
i-benzoazepln-4-carboxylic acid amide; 
7-(44>utoxyethoxypheny1)-1-fomiyl-N-[^^ 
1-benzoazepin-4-carboxylic acid amide; 
7-[4^2-butoxyethoxy)pheny1)-N-[4-p-me^ 
dro-1-benzoazepin-4-carboxylic acid amide; 

N-[4-[N-methyi-N-(tetrahydropyran-4-yl)aminomethyl] phenyl]-7-[2-(4-propoxypheny1)ethoxy)-1 ,1 -dioxo-2,3-dihy- 
dro-1 -benzothiepin-4-carboxamide; 

N-[4-{N-methyl-N-(tetrahydropyran-4-yl)aminomethyl] phenyQ-7-{(3-propoxybenzyl)oxy}-1 , 1 -dioxo-2,3-dihydro- 
1-benzothiepin-4-carboxamide; 

N-[4-tN-methyl-N-(tetrahydropyran-4-yt)aminomethyi] phenyO-7-[(2-propoxybenzyI)oxy]-1 l 1-dioxo-2,3-dihydro- 
1 -benzothiepin-4-carboxamide; 

N-[4-{N-methyl-N-(tetrahydropyran-4-yi)aminomethyl] phenyl]-7-[(2-chlorobenzyl)oxy]-1,1-dioxo-2 > 3-dihydro- 
1 -benzothiepin-4-carboxamide; 

N-[4-[N-methyi-N-(tetrahydropyran-4-yl) aminomethyl] phenyl]-7-[(4-ethoxybenzyl)oxy]-1 ,1 «Jioxo-2,3-dihydro- 
1 -benzothiepin-4-carboxamide; 

N-[4-[N-memyl-N-(tetrahydropyran-4-yl) aminomethyl] phenyl]-7-[I4-(propoxymethyl)benzyl]oxy]-1 ,1 -dioxo-2,3-di- 
hydro-1 -benzomlepin-4-carboxamide; N-[1 -(teti^ydropyran^-yi)piperidin^-yl]-7-(4-methy!pheny!)-2,3-dihydro- 
1-benzoxepin-4-carboxamide; and 
N-[4-f(2-imidazolin-2-y0methy0phenyQ^^^^ 

[0080] The salt of the "compound having CCR5 antagonism" used In this invention is preferably a pharmacologically 
acceptable salt, for example a salt with an inorganic base, a salt with an organic base, a salt with an inorganic acid, a 
salt with an organic acid, or a salt with a basic or acidic amino acid. Preferable examples of the salt with an inorganic 
base include alkali metal salts such as sodium salts, potassium salts etc.; alkaline earth metal salts such as calcium 
salts, magnesium salts etc.; and aluminum salts, ammonium salts etc. Preferable examples of the salt with an organic 
base include salts with trimethylamine, triethylamine, pyridine, picoline, ethanolamine, diethanolamlne, trieth- 
anolamine, dicyclohexylamine, N.N'-dibenzylethylenediamine etc. Preferable examples of the salt with an inorganic 
acid include salts with hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid and phosphoric acid. Preferable 
examples of the salt with an organic acid include salts with formic acid, acetic add, triftuoroacetic acid, fumaric acid, 
oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid, 
p-toluenesulfonlc acid, propionic acid, stearic acid, sorbic acid, oleic acid, benzoic acid, lactic acid, glycolic acid, glu- 
conic acid, dehydroacettc acid, erysorbic acid, taurocholic acid, nonanoic acid, hydroxynaphthoic acid, deoxycholic 
acid, cholic acid, capric acid, caproic acid, capryiic acid, laurylsulfuric acid, taurine, salicylic acid, myristic acid, palmitic 
acid, linolic acid, methasulfobenzoic acid, dioctylsulfosucdnic acid, tridecylsulfosuccinic acid, dibutylsulfosuccinlc acid, 
dipalmrtoyl phosphatide acid, cinnamic acid, pentylsulfuric acid, heptyisulfuric acid, octylsulfuric acid, nonylsulfuric 
acid, 5-sulfoisophthalic acid, hexadecylsulfurtc acid, tetradecylsulfuric acid, decylsulfuric acid, dodecylsulfuric acid, 
tetradecylsulfuric acid, lauric acid, ethylsulf uric acid, laurylphosphoric acid and 3-sulfobenzoic acid (preferably salicylic 
acid, deoxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsulfuric acid, lauric acid etc.). 
Preferable examples of the salt with a basic amino acid include salts with arglnine, lysine and ornithine, and preferable 
examples of the salt with an acidic amino acid include salts with aspartic acid, glutamic acid etc. 
[0081] In particular, salts between the water-insoluble or slightly soluble compound having CCR5 antagonism and 
salicylic acid, deoxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsulfuric acid, or lauric 
acid are preferably used, among which salts between N,N-dimethyl-N-(4-(((2-(4-methylphenyr)-6,7-dihydro-6H-benzo- 
cyciohepten-8-yl) carbonyl) amino) benzyl)-N-(4-tetrahydropyrany1) ammonium and anions derived from salicylic acid, 
deoxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsulfuric acid or lauric acid are pref- 
erable. Such salts can be produced in a method known in the art by salt exchange using N,N-dimethyl-N-(4-(((2-(4-meth- 
ylphenyl)-6,7-dihydro-5H-benzocyclohepten-8-y1) carbonyl)amino)benzyO-N-(4-tetrahydropyrariy1) ammonium chlo- 
ride and organic acids such as salicylic acid, deoxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, 
tetradecylsulfuric acid and lauric acid or salts thereof. 

[0082] The B compound having CCR5 antagonism" used in this invention may be either a hydrate or non-hydrate. 
When the "compound having CCR5 antagonism" used in this invention occurs as a configuration al isomer, a diaster- 
eomer and a conformer, these can be separated If necessary by separation and purification means known in the art. 
Further, when the "compound having CCR5 antagonism" used in this invention is a racemate, the racemate can be 
resolved by usual optical resolution means into (S)- and (R)-enantiomers, and both the optically active enantiomers 
and the racemate fall under the scope of this invention. 

[0083] A prodrug of the "compound having CCR5 antagonism" or its salt [also referred to hereinafter as CCR5 an- 
tagonist) used in this invention refers to a compound to be converted into the CCR5 antagonist in vivo by reaction with 
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an enzyme or gastnc acid under physiological conditions, i.e. to a compound to be converted into the CCR5 antagonist 
by enzymatic oxidization, reduction or hydrolysis, or to a compound to be converted into the CCR5 antagonist by 
hydrolysis with gastric acid, etc. The prodrug of the CCR5 antagonist include those compounds of CCR5 antagonist 
whose amino group has been acylated, alkylated or phosphorylated (e.g.. those compounds of OCRS antagonist whose 
amino group has been eicosanoylated, alanylated, pentylaminocarbonylated, (5-methyl-2-oxo-1 ,3-dioxoten^y|)meth- 
oxycarbonylated, tetrahydrofuranylated, pyrrolidylmethylated, pivaloyloxymethylated, or tert-butylated; those com- 
pounds of CCR5 antagonist whose hydroxy! group has been acylated, alkylated, phosphorylated or berated (e g those 
compounds of CCR5 antagonist whose hydroxy! group has been acetylated, palmitoylated, propanoylated, pivaloylat- 
ed, succinylated, fumarylated. alanylated or dimethylaminomethylcarbonylated); and those compounds of CCR5 an- 
tagonist whose carboxyl group has been esterified or amidated (e.g., those compounds of CCR5 antagonist whose 
carboxyl group has been ethylesterified, phenytesterified, carboxymethylesterified, dimethylaminomethylesterified 
plvaloyoxyloxymethylesterifled, ethoxycarbonyloxyethylesterlfied, phthalldylesterified, (5-methyl-2-oxo-1 3-didxolen- 
4-yOmethylesterified, cyclohexyloxycarbonylethylesterified, or methytamidated). These compounds can be produced 
from the CCR5 antagonist by a method known in the art. 

[0084] The prodrug of CCR5 antagonist may be a compound to be converted into the CCR5 antagonist under phvs- 
riogical conditions as described in "lyakuhin No Kaihatsu" (Development of Pharmaceutical Preparations), vol 7, 
Bunshi Sekkei (Molecular Design), pp. 1 63-1 98, published in 1 990 by Hirokawa Shoten. 
[0085] Further, the CCR5 antagonist may be labeled with isotopes (e.g., 3H, 1*C, «S| ete .). 
[0086] In this specification, the term Vater-insoluble or sllghtty soluble" means that the amount of physiological 
saline necessary for dissolving 1 g solute within 30 minutes by stirring at 20 ±5°C for 5 minutes is 100 ml or more 
preferably 1 000 ml or more and more preferably 1 0000 ml or more. 

^HtV 1 " ne i constituent components in a carrier used for (1) dissolution or (2) dispersion of the water-insoluble or 
slightly soluble compound having CCR5 antagonism or salts thereof may be any ones capable of dispersion or disso- 
lution of the water-insoluble or slightly soluble compound having CCR5 antagonism or salts thereof, among which 
alcohols, amphipathic substances and lipids are preferably used. Dispersion used herein means that the compound 
has formed a uniform phase without being dissolved, and preferably the compound is homogenously dispersed par- 
ticularly in a uniform state of fine particles, particularly preferably In the form of a uniform dispersion liquid at the 
molecular level. 

[0088] The earner may be a suitable combination of such components, and specific examples include a combination 
of at least one amphipathic substance having high HLB and at least one amphipathic substance having low HLB a 
combination of at least one alcohol and at least one lipid, a combination of at least one amphipathic substance and at 
least one lipid, a combination of at least one amphipathic substance and at least one alcohol, a combination of at least 
one amphipathic substance, at least one alcohol and at least one lipid, a combination of at least one amphipathic 
substance having high HLB, at least one amphipathic substance having low HLB and a lipid, a combination of at least 
one amphipathic substance having high HLB, at least one amphipathic substance having low HLB and an alcohol and 
^!o« m t? an ! phipaa,k substef >ces, alcohols and lipids may be used as the constituent components in the carrier. 

k 1 , US6d inventlon lndudSl ,or exam P' e ' Propylene glycol, ethanol, glycerin, benzyl alcohol 

polyethy tone glycol 200, 300 or 400, polyoxyethylene castor oil derivatfces, polyoxyethylene stearate, lauryl alcohol 
palmrtoyl alcohol, stearyl alcohol, diethylene glycol monoethyl ether (TRANSCUTOL, Gatefosse Ltd.) (preferably poly- 
propylene glycol, lauryl alcohol and diethylene glycol monoethyl ethert. 

[0090] The amphipathic substances used in this invention include sorbitan fatty acid estere such as sorbitan mon- 
olaurate, soroitan monopalmitinate, soroitan monostearate, sorbitan trioleate and sorbitan monooleate; saturated pol- 
yg^olEedglyceridessuch as Gelucire35/1 0, 44/14, 46/07. 50/13, 53/10, LABRASOL, LABRAFAC CH10 (Gattefosse 
«S t 4 "*' UBRAS0L Pc'yglycerine fatty acid esters such as tetraglycerine monooleate 

S f amoto Yakuhln ). tetraglycerine monolaurate (ML-31 0, Sakamoto Yakuhin), tetraglycerine monocaprylate 
»Pc«« f 8 " 10 * 0 Yakuhin >' hexaglycerine monooleate (MO-500, Sakamoto Yakuhin), hexaglycerine monolaurate 
(ML-500, Sakamoto Yakuhin), hexaglycerine monocaprylate (MCA-500, Sakamoto Yakuhin), decaglycerine mo- 
nooleate (MO-750, Sakamoto Yakuhin), decaglycerine monolaurate (ML-750, Sakamoto Yakuhin), decaglycerine 
monocaprylate (MCA-750. Sakamoto Yakuhin), tetraglycerine monostearate (MS-310, Sakamoto Yakuhin), hexaglyc- 
erine monostearate (MS-500. Sakamoto Yakuhin), hexaglycerine sesquistearate (SS-500, Sakamoto Yakuhin) 
decaglycerine monostearate (MS-750, Sakamoto Yakuhin), decaglycerine tristearate (TS-750, Sakamoto Yakuhin) and 
decaglycerine sesquioleate (SO-750, Sakamoto Yakuhin); polyoxyethylene polypropylene glycols such as Poloxame 
R*8; monofatty acid esters of polyoxyethylene (20) sorbitan such as Tween 20, 40, 60 and 80; unsaturated polygly- 
colized glycendes such as D-o-tocopheryl polyethylene glycol 1 000 succinate (Vitamin E TPGS), LABRAFIL WL 2609 
^fcI^M^ IL . M , 1944 CS ' LABRAFIL M 2125 °S. LABRAFIL ISOSTEARIQUE, LAUROGLYCOL FCC, PLUROL 
OLEIQUE CC 497 (Gattefosse Ltd.) (preferably LABRAFIL WL 2609 BS etc.); and polyglycerine fatty acid estere such 
as laurylate propylene glycol (LAUROGLYCOL FCC) (Gatefosse Ltd.); PLUROL OLEIQUE CC 497 (Gatefosse Ltd ) 
tetraglycenne pentaoleate (PO-310), hexaglycerine pentaoleate (PO-500), hexaglycerine decaoleate (DAO-750) tet- 
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ragtycerine tristearate (TS-310, Sakamoto Yakuhin), tetraglycerine pentastearate (PS-310, Sakamoto Yakuhin), 
hexaglycerine tristearate (TS-500, Sakamoto Yakuhin), hexaglycerine pentastearate (PS-500, Sakamoto Yakuhin), 
decaglycerine decastearate (DAS-750, Sakamoto Yakuhin) and decaglycerine heptabehenate (HB-750, Sakamoto 
Yakuhin); and Cremophor EL. 

5 [0091] The amphipathic substances having high HLB include saturated polyglycolized glycerides such as Gelucire 
35/10, 44/14, 46/07, 50/13, 53/10, LABRASOL, LABRAFAC CH10 (Gattefosse Ltd.); polygiycerine fatty acid esters 
such as tertaglycerine monooleate (MO-310, Sakamoto Yakuhin), tetraglycerine monolaurate (ML-310, Sakamoto 
Yakuhin), tetraglycerine monocaprylate (MCA-31 0, Sakamoto Yakuhin), hexaglycerine monooleate (MO-500, Sakamo- 
to Yakuhin), hexaglycerine monolaurate (ML-500, Sakamoto Yakuhin), hexaglycerine monocaprylate (MCA-500, 

w Sakamoto Yakuhin), decaglycerine monooleate (MO-750, Sakamoto Yakuhin), decaglycerine monolaurate (ML-750, 
Sakamoto Yakuhin), decaglycerine monocaprylate (MCA-750, Sakamoto Yakuhin), tetraglycerine monostearate (MS- 
310, Sakamoto Yakuhin), hexaglycerine monostearate (MS-500, Sakamoto Yakuhin), hexaglycerine sesquistearate 
(SS-500, Sakamoto Yakuhin), decaglycerine monostearate (MS-750, Sakamoto Yakuhin), decaglycerine tristearate 
(TS-750, Sakamoto Yakuhin) and decaglycerine sesquioleate (SO-750, Sakamoto Yakuhin); polyoxyethyiene polypro- 

15 pylene glycols such as Poloxamer 68; monofatty acid esters of polyoxyethyiene (20) sorbitan such as Tween 20, 40, 
60 and 80; D-ct-tocopheryl polyethylene glycol 1000 succinate (Vitamin E TPGS) (preferably Gelucire 44/14, LABRA- 
SOL, Vitamin E TPGS etc.). 

[0092] The amphipathic substances having low HLB include unsaturated polyglycolized glycerides such as LABRA- 
FIL WL 2609 BS, LABRAFIL M 1944 CS, LABRAFIL M 2125 CS, LABRAFIL ISOSTEARIQUE, LAUROGLYCOL FCC, 

20 PLUROL OLEIQUE CC 497 (Cattefosse Ltd.); laurate propylene glycol (LAUROGLYCOL FCC) (Gatefosse Ltd.); pol- 
ygiycerine fatty acid esters such as PLUROL OLEIQUE CC 497 (Gatefosse Ltd.), tetraglycerine pentaoleate (PO-31 0, 
Sakamoto Yakuhin), hexaglycerine pentaoleate (PO-500, Sakamoto Yakuhin), decaglycerine decaoleate (DAO-750, 
Sakamoto Yakuhin), tetragrycerine tristearate (TS-310, Sakamoto Yakuhin), tetraglycerine pentastearate (PS-310, 
Sakamoto Yakuhin), hexagiycerine tristearate (TS-500, Sakamoto Yakuhin), hexaglycerine pentastearate (PS-500, 

25 Sakamoto Yakuhin), decaglycerine decastearate (DAS-750, Sakamoto Yakuhin), decaglycerine heptabehenate (HB- 
750, Sakamoto Yakuhin); and Cremophor EL (preferably LABRAFIL WL 2609 BS etc.). 

[0093] In this specification, the amphipathic substances having high HLB mean amphipathic substances having an 
HLB of 8 or more, while the amphipathic substances having low HLB mean amphipathic substances having an HLB 
of less than 8. 

30 [0094] The amphipathic substances used in this invention are preferably a combination of one or more amphipathic 
substances (e.g. a combination of LABRASOL and LABRAFIL WL 2609 BS) selected from saturated polyglycolized 
glycerides (preferably Gelucire 44/14, LABRASOL etc.), unsaturated polyglycolized glycerides (preferably LABRAFIL 
WL 2609 BS etc.) and D-a-tocopheryl polyethylene glycol 1000 succinate. 

[0095] The lipids used in this invention include fats and oils such as LABRAFAC LIPOPHILE, LABRAFAC CC, Ge- 
35 lucire 33/01 , Gelucire 39/01 , Gelucire 43/01 , LABRAFAC PG, olive oil, sesame oil, soybean oil, com oil, rapeseed oil, 
castor oil, coconut oil and eucalyptus oil; middle-chain fatty acid triglycerides such as Miglyol 812; triglycerides such 
as tricaprylin, trilaurin; polygiycerine fatty acid esters such as tetraglycerine polyrlcinoleate (CR-310, Sakamoto 
Yakuhin), hexaglycerine polyrlcinoleate (CR500, Sakamoto Yakuhin), condensed polyricinoleate (CR-ED, CRS-75, 
Sakamoto Yakuhin), tetragiycerine-mixed fatly acid esters (THL-3, THL-15, Sakamoto Yakuhin), as well as Sefsol 228 
40 and egg yolk lecithin. 

[0096] The pharmaceutical composition for oral use in this invention may be a liquid, a semisolid (for example, an 
intermediate state between a liquid such as paste and a solid or a state of highly viscous liquid) or a solid at ordinary 
temperature (15 to 25 °C), more preferably a liquid or semisolid. 

[0097] The content of the compound having CCR5 antagonism or salts thereof in the composition of this invention 
45 is 0.01 to 90 w/w-%, preferably 0.1 to 50 w/w-%, more preferably 1 to 30 w/w-%.. 

[0098] The administration form is not particularly limited insofar as the active ingredient can be orally administered, 
and examples thereof include liquids, elixirs, capsules, granules, suspensions or emulsions, powders, tablets and 
syrups, among which capsules are preferably used. 

[0099] The carrier used in this invention may be composed exclusively of the above-described constituent compo- 
se nents, but may be blended If necessary with pharmaceutical^ acceptable additives. For example, additives suitably 
added for promotion of oraJ absorption of the composition of this invention (oral absorption promoting additives) include 
alkali metal salts (e.g., sodium salts, potassium salts etc.), alkaline earth metal salts (e.g., potassium salts, magnesium 
salts etc.) with organic acids such as acetic acid, propionic acid, capric acid, stearic acid, sorbic acid, oleic acid, benzoic 
acid, lactic acid, gluconic acid, dehydroacetic acid, erysorbic acid, deoxycholic acid, cholic acid, laurylsulfuric acid, 
55 taurine, salicylic acid, myristic acid, palmitic acid, llnolic acid, methasulfobenzoic acid, dioctylsulfosuccinic acid, tride- 
cyjsulfosuccinic acid, dibutylsulfosuccinic acid, dipalmitoyl phosphatide acid, cinnamic acid, pentylsulfuric acid, hep- 
tyisulfuric acid, octylsulfuric acid, nonyisulfuric acid, 5-sulfoisophthaiic acid, hexadecylsulfuric acid, tetradecytsurfuric 
acid, decylsulfuric acid, dodecylsulfuric acid, tetradecytsulfuric acid, ethylsutfuric acid, laurylphosphoric acid, 3-sul- 
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^°'" dd : ,auric add ' "W* add - 'aproic ^id and caprylic acid (preferably, salicylic acid, deoxycholic acid, 

S£ X££2^T^ t6tradecy,SUtfurtc acld - lau * — -t). —9 2*. sodium' 
SS^ST de 7 ch0late ; aod.um instate, sodium dodecylsulfate, sodium decyteulfate, sodium tetradecylsul- 
fate and sodium laurate are preferably used as absorption promoting additives 

LTL^T^T? ^ aCCeptabte additiVes usedinmsinve "^ ^e conventionalomanic organic earner 
materials in pharmaceutical preparations, and blended as solvents, solubilizers and suspending agenta ? necessary 

SSTSS 7* fr™* 68 ' antloxldan,s - •■«- and sweLera can ato be utT* 

[0101] Preferable examples of the solvents include injection water, alcohol, propylene glycol macroaol sesame oil 

t*™lT£*T te examp,es of *• solub,,i2ers lnclude po ^ lene SwJ! S^SSZTZ* 

£2 35T* tnsar " ,n0me,hane ' Ch0,eSter011 «*»"•«■*•. «*m carbonate, sodiuTcitrate, etc. Preface 
examples of the suspending agents include surfactants such as stearyl triethanolamine, sodium laurylsutfate launrf 

r T ■ • trrr chlor,de ' ben2eton,um «« «%£Et£X 

L™ir\M P °^7 alC °u h01, P 0 ^' Pyrrolid0ne ' sodium carboxymethyl cellulose, methyl cellulose, hy- 
fr^^^f , S !" ^f^J^y'^'ulose. hydroxypropylcelliilose. and poljracfylic acid cterWathSTorsalteSim^ 

[0102] As emulsion stabilizers, it is possible to suitably use naturally occurring stabilizers such as carrageenan 
algimcacid.phaselan [phonetic trans.], locust bean gum, guar gum, tamarind gum.Lbia gum trwrth13Za 
gum, pectin arablnogalactan, xanthane gum, pullulan, crystalline cellulose, casein, gdJSSSjSS 

glycolate, cellulose sodium glycolate, methyl cellulose, casein sodium, starch sodium phosphate processed sS 
starch sodium glycolate, and sodium polyacrylate. pnospnaie, processed starch, 

ELIS Pha t macel f ** c °'"Position for oral use according to this invention can be produced by dissolving or 

ca2 wT' a HH h I P d !' andan emU ' 8i0n formed by suitab| y addin 9 water thereto can also be used. In this 
SiS^SH XL * " ^ ° f ^ *" insoluble or slightly soluble compound having 

s^etla^^ 

arable powdery additives. Such powdery additives include e.g. lactate, crystalline cellulose, titanium oxide talc 
ETSSZI.^ ~ ellose sodiu ^ starch . -icium carcorJTlow.^uted h^^i: 
2SSST2S1S^? *^ m : Crospopidone fP honetic trans J ate. The ratio of these additL to the powder 
EST „!S? 1 , 00 W/W% .' Pref8rably ab ° Ut 01 10 10 w/w% - more P rete rably about 1 to 3 w/w% 
StK ? TTtr 81 """P 08 * 0 " ,or oral "sa according to this invention can be produced for example by 

at.^ 

attest one constituen component selected from amphipathic substances, alcohols and lipids (if necessary in a liquid 

ma^S;™^ ' h ^'""S hom °9 enl2 ar or a micro-fluldizer general* used in production of foods or phari 
maceuhcal preparation thereby d.ssolv.ng or dispersing the water-insoluble or slightly soluble compound having CCR5 
antagonism or salts thereof (preferably in a uniform dispersion liquid of fine particles). Further fte phZaS 

ZEEd?." - T b ° Char9ed int ° ^ " "* Cap8Ul6S SUch 88 gaSapsu.es SZS^SSl 
general liquid or semisolid capsule^harging machine, to prepare capsules 

[0106] Further, the pharmaceutical preparation for oral use can also be produced by dissolving or disoersing the 

™i? P f C 'f ?> a COTter melled at a tamperature higher than the matting point thereof (preferabK a 

2ZE2S^ ? . ■ l 1° °° ^ ^ melt,n9 ^ more P re,erab * a tem P era,Ure higher by SSSfi 
than the melting point) followed by cooling thereof. Alternatively, the pharmaceutical preparation for oral use according 
to this invention can be produced from a dispersion of the water-insoluble or slightly soluble compound havin^cSs 

m2? T ?,. n8t,tUent COmp ° nent selected from amphipathic substances, alcohols and lipfcls 

SUL ™ e T poundhav,ngccrean ^^ 

^08 '-SSL ll ? ZT 9 and « rea,i " 9 H,V infeCti ° nS 0n particular agents for P reventing and traatinTJC 
havmg CCRS antagonism in the invention, include e.g. nucleic acid type reverse transcriptase inhibitors such as 

non-nucle* acd type reverse transcriptase inhibitors such as neviraplne, delavirdine, eLrenz, toviride, irJmunoSi 
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and oltipraz (including drugs having antioxidant action, such as immunocal and oltipraz); and protease inhibitors such 
as saquinavir, ritonavir, Indinavir, nelfinavir, amprenavir, palinavir and lasinavlr. 

[01 09] The nucleic acid-type reverse transcriptase inhibitors are preferably zidovudine, didanosine, zalcitabine, lam- 
ivudine, stavudine and abacavln the non-nucleic acid-type reverse transcriptase inhibitors are preferably nevirapine, 
5 delavirdine and efavirenz; and the protease inhibitors are preferably saquinavir, ritonavir, indinavir, nelfinavir and am- 
prenavir. 

[0110] The "compound having CCRS antagonism" or salts thereof used In this invention can be used in combination 
with not only the above-described protease inhibitors and nucleic acid-type reverse transcriptase inhibitors but also 
CXCR4 antagonists (e.g., AMD-3100 etc.) as second receptors for T cell-targeting HIV-1 , antibodies against surface 
10 antigens of HIV-1 , and HIV-1 vaccines. 

[0111] The compounds represented by formula (I) or (la) or salts thereof can be produced in a method known in the 
art. For example, these can be produced by a method described In JP-A 8-73476 or a modified method thereof, or by 
a method described in W099/321 00 and W099/32468 or a modified method thereof. 

[0112] The daily dose of the "compound having CCR5 antagonism" or salts thereof used in this invention is varied 
is depending on the condition and weight of a patient and an administration method, and for example in the case of oral 
administration, about 5 to 1000 mg, preferably about 10 to BOO mg, more preferably about 10 to 300 mg and most 
preferably about 15 to 150 mg active ingredient [CCR5 antagonist] is administered daily into an adult (weighing about 
50 kg) once or in two or three divided portions. 

[0113] Further, the CCR5 antagonist is used in combination with a reverse transcriptase inhibitor and/or a protease 
20 inhibitor, the dose of the reverse transcriptase inhibitor or protease inhibitor is selected in the range of from about 1/200 
or 1/2 to about 2- or 3-fold relative to the usual dose. Further, when the CCR5 antagonist is used in combination with 
two or more drugs, the dose of each drug administered is suitably regulated if one of the drugs influences the metabolism 
of other drugs, but generally each drug is used in a dose used in single administration of the drug. 

25 BEST MODE FOR CARRYING OUT THE INVENTION 

[01 1 4] Hereinafter, this invention is described In more detail by reference to the Examples and Experimental Exam- 
ples. However, these examples are described for illustrative purposes and are not intendedto limit the present invention. 

30 EXAMPLE 1 

[0115] N,N-dimethyhN-(4-(((2-(4-methylpheny^ 

-N-(4-tetrahydropyrany0ammonium chloride [referred to hereinafter as Compound A] (3 mg) was added under stirring 
to Gelucire 44/14 (1 g) melted at a temperature higher by at least 20 °C than the melting point thereof, and the mixture 
35 was sufficiently stirred to prepare a uniform dispersion liquid of fine particles, which was then cooled to room temper- 
ature. 

EXAMPLE 2 

40 [0116] Compound A (3 mg) was added under stirring to Gelucire 50/13 (1 g) melted at a temperature higher by at 
least 20 °C than the melting point thereof, and the mixture was sufficiently stirred to prepare a uniform dispersion liquid 
of fine particles, which was then cooled to room temperature. 

EXAMPLE 3 

45 . - . . _ _ . . 

[0117] Compound A (3 mg) was added under stirring to Gelucire 53/10 (1 g) melted at a temperature higher by at 
least 20 °C than the melting point thereof, and the mixture was sufficiently stirred to prepare a uniform dispersion liquid 
of fine particles, which was then cooled to room temperature. 

50 EXAMPLE 4 

[0118] Compound A (3 mg) was added under stirring to Vitamin E TPGS (1 g) metted at a temperature higher by at 
least 20 °C than the melting point thereof, and the mixture was sufficiently stirred to prepare a transparent solution, 
which was then cooled to room temperature. 

55 

EXAMPLE 5 

[0119] Compound A (3 mg) was added under stirring to decaglycerine monolaurate (ML-750) (1 g) metted at atem- 
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h l 9he , r . t ! y Bt tf ! 20 °° tha " the meltin9 P0int thereof ' and the mixture was Bumofamiy stirred to prepare a 
transparent solution, which was then cooled to room temperature. 



EXAMPLE 6 



KI!iL C0 T. Un K A (3 , m9) WaS 8dded Undef Stirring t0 monocaprylate (MCA-750) (1 g) melted at a 

9 ' I "J?," '° thS meltln9 P °' nt * ,,i0 '- and the m Wure was <M to prepare 

a unrform dispersion liquid of fine particles, which was then cooled to room temperature. 



EXAMPLE 7 



[0121] Compound A (3 mg) was added under stirring to decaglycerine monooleate (MO-750) (1 g) melted at a tern- 

9 y ? * T f ? ° C ^ ^ meWn9 »"** there °'' and mixture was to prepare a 

uniform d.spers.on liquid of fine particles, which was then cooled to room temperature. 



EXAMPLE 8 



t Cor "?°" nd A < 3 , m 9> was added u "der stirring to decaglycerine decaoleate (DAO-750) (1 g) melted at a 

r "J?," °° tha " the ^ P °' nt ^ and "» mlxture was Volenti stirred to prepare 
a uniform dispersion liquid of fine particles, which was then cooled to room temperature. 



EXAMPLE 9 

212? ?k P °r d A . P m9) WaS add6d " nder Sl " Ting t0 monolaurate (ML-500) (1 g) melted at a tem- 

t™t f T rt y at Ti 20 ° C tha " ,he melting P° int there0f ' and mixture was ^ntly sirred to prepare a 
transparent solution, which was then cooled to room temperature. prepare a 

EXAMPLE 10 

[0124] Tfie preparations prepared in Examples 4, 5 and 9 were charged into gelatin capsules to prepare capsules. 
EXAMPLE 11 

[0125] The preparations prepared In Example 4, 5 and 9 were charged into HPMC capsules to prepare capsules. 
EXAMPLE 12 

torreparrcap^r 0 " 8 PrePar8d 5 ^ 9 im ° enterl ° Capsules (enterio AS capsules ) 

EXAMPLE 13 

l°i!2 . LABRARL ,l!! L 2609 68 < 400 m S) and TRANSCUTOL (1 50 mg) were added to LABRASOL (450 mg) under 
stimng to prepare a transparent mixed solution. Compound A (3 mg) was added to this solution and sufficient J stirred 
to prepare a uniform dispersion liquid of fine particles. sumoemiy snrrea 

EXAMPLE 14 

[0128] LABRARL WL 2609 BS (400 mg) and PEG400 (150 mg) were added to LABRASOL (450 mg) under stirring 
to prepare a transparent mixed solution. Compound A (3 mg) was added to this solution and sufficiently stirred to 
prepare a uniform dispersion liquid of fine particles. y 

EXAMPLE 15 

52? 91 - LA ^ RAF '. L ^ 2609 ^ (4 °° mg) and TRANSC UTOL (150 mg) were added at 90 -C to LABRASOL (450 
lir^^r 9 PrePflre l trana . parent mixed solution - Com P°«"d A (3 mg) was added to this solution and suffi- 
ciently stirred to prepare a unrform dispersion liquid of fine particles, which was then cooled to room temperature 
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EXAMPLE 16 

[0130] DAO-750 (400 mg) and TRANSCUTOL (150 mg) were added at 90 °C to ML-750 (450 mg) under stirring to 
prepare a transparent mixed solution. Compound A (3 mg) was added to this solution and sufficiently stirred to prepare 
5 a transparent mixed solution, which was then cooled to room temperature. 

EXAMPLE 17 

[0131] LABRAFIL WL 2609 BS (400 mg) and TRANSCUTOL (1 50 mg) were added at 90 °C to Vitamin E TPGS (450 
10 mg) under stirring to prepare a transparent mixed solution. Compound A (3 mg) was added to this solution and suffi- 
ciently stirred to prepare a transparent mixed solution, which was then cooled to room temperature. 

EXAMPLE 18 

15 [0132] LABRAFIL WL 2609 BS (400 mg) and TRANSCUTOL (150 mg) were added to LABRASOL (450 mg) under 
stirring to prepare atransparent mixed solution. Compound A (1 0 mg) was added to this solution and sufficiently stirred 
to prepare a uniform dispersion liquid of fine particles. 

EXAMPLE 19 

20 

[0133] Geiucire 44/14 (690 mg) was melted at a temperature higher by at least 20 °C than the melting point thereof. 
A dispersion of Compound A (10 mg) in propylene glycol (300 mg) was added to this solution and sufficiently stirred 
to prepare a uniform dispersion liquid of fine particles, which was then cooled to room temperature. 

25 EXAMPLE 20 

[0134] LABRAFIL WL 2609 BS (360 mg) and TRANSCUTOL (1 00 mg) were added to LABRASOL (430 mg) under 
stirring to prepare a transparent mixed solution. A dispersion of Compound A (10 mg) in propylene glycol (100 mg) 
was added to this solution and sufficiently stirred to prepare a uniform dispersion liquid of fine particles. 

30 

EXAMPLE 21 

[01 35] Compound A (1 0 mg) was dissolved by heating in purified water (0.5 ml) and then cooled to room temperature. 
After an aqueous solution (0.5 ml) prepared by dissolving sodium lauryl sulfate in a 2-fold molar amount relative to 
35 Compound A was added thereto and sufficiently stirred, Sefsol 228 (300 mg) was added thereto and sufficiently stirred. 
LABRASOL/LABRAFIL WL 2609 BS (9/8) solution (1 700 mg) was added to the mixture and sufficiently stirred to prepare 
a transparent solution. 

EXAMPLE 22 

40 

[0136] Compound A (10 mg) was dissolved by heating in purified water (0.5 ml) and then cooled to room temperature. 
After an aqueous solution (0.5 ml) prepared by dissolving sodium acetate in a 2-fold molar amount relative to Compound 
A was added thereto and then sufficiently stirred, Sefsol 228 (300 mg) was added thereto and sufficiently stirred. 
LABRASOLAABRAFIL WL 2609 BS (9/8) solution (1700 mg) was added thereto and sufficiently stirred to make a 
*5 transparent solution. 

EXAMPLE 23 

[01 37] Compound A (1 0 mg) was dissolved by heating in purified water (0.5 ml) and then cooled to room temperature. 
so After an aqueous solution (0.5 ml) prepared by dissolving taurine in a 2-fold molar amount relative to Compound A 
was added thereto and then sufficiently stirred, Sefsol 228 (300 mg) was added thereto and sufficiently stirred. LA- 
BRASOLAABRAFIL WL 2609 BS (9/8) solution (1700 mg) was added thereto and sufficiently stirred to make a trans- 
parent solution. 

55 EXAMPLE 24 _ 

[01 38] Compound A (1 0 mg) was dissolved by heating in purified water (0.5 ml) and then cooled to room temperature. 
After an aqueous solution (0.5 ml) prepared by dissolving sodium benzoate in a 2-fold molar amount relative to Com- 
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IZlt A IT and thtB SUfficiently Stirred ' Se,so1 228 < 300 m 9> was added there *>. efficiently stirred 

and then left. LABRASOL/LABRAFIL WL 2609 BS (9/8) solution (1 700 mg) was added to the oil phase (Sefsol phase) 
and sufficiently stirred to make a transparent solution. 

EXAMPLE 25 

[0139] Egg yolk lecithin (16 mg) and Cremophor EL (166 mg) were added to Sefsol 228 (765 mg) under stirring to 

ZTZ* ■ TT"* A suspension of Com P° und A < 2 "*) I" P"nT.ed water (53 mg) was added gradually 

under stirring to this solution to prepare a uniform dispersion liquid of fine particles. 

EXAMPLE 26 

[0140] Egg yolk lecithin (16 mg) and Cremophor EL (166 mg) were added to Sefsol 228 (765 mg) under stirring to 
prepare a transparent solution. A solution prepared by dissolving Compound A (2 mg) in purified water (53 mg) under 
heating and then cooling the solution to room temperature was added gradually to this solution and sufficiently stirred 
to prepare a transparent solution. 

EXAMPLE 27 

[0141] Polyglycerine-condensed ricinoleate ester (CRS-75) (80 mg) was added to Sefsol 228 (720 mg) under stirrinq 

8 ^rTJ* S0,Utl0n ' A sus P enslon of impound A (2 mg) in glycerine (80 mg) was gradually added to 
the solution under stirring, to prepare a uniform dispersion liquid of fine particles. 

EXAMPLE 28 

t0142] The preparations prepared in Examples 13, 15, 16 and 17 were charged into gelatin capsules to prepare 
Capsules. 

EXAMPLE 29 

cables™ 6 Prepara,i ° nS pfBpared in Example 13 ' 15 ' 16 and 17 were barged into HPMC capsules to prepare 



EXAMPLE 30 

[0144] The preparations prepared in 13, 15, 16 and 17 were charged into enteric capsules (enteric AS capsules) to 
prepare capsules. 

EXPERIMENTAL EXAMPLE 1 

[0145] A pharmaceutical preparation prepared in each of Examples 13, 15, 25 and 26 was administered into the 
duodena of rats under anesthesia which had previously been fasted for 24 hours. 0.5, 1, 2 and 4 hours after the 
administration i blood was collected via carotid arteries from the rats. Plasma samples obtained by centrif ugation were 
measured forthe concentration of Compound A therein, and AUC for 4 hours after the administration was determined 
oJl,T? * u 1 COntr ° 1 ' 8 sus P ension fining Compound A was administered similarly into duodena, 
tn^nZ h ?Z 1 admini8tra,ion was similarl V determined. As a result, the absorption was significantly 
increased by administenng the preparations of the invention than by administering the suspension, as shown in Table 1 

Table 1 



Preparations 


AUC (u,g x hr/ml) 


Control (suspension) 


0.007 


Example 13 


0.325 


Example 15 


0.308 


Example 25 


0.169 


Example 26 


0.139 
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EXAMPLE 31 

[0146] Compound A (50 mg) was added under stirring to decagtycerine monolaurate (ML-750) (500 mg) metted at 
a temperature higher by at least 20°C than the melting point thereof, and the mixture was sufficiently stirred to prepare 
a uniform dispersion liquid of fine particles, which was then cooled to room temperature. 

EXAMPLE 32 

[0147] Compound A (50 mg) was added under stirring to hexaglycerine monolaurate (ML-500) (500 mg) melted at 
a temperature higher by at least 20 °C than the melting point thereof, and the mixture was sufficiently stirred to prepare 
a uniform dispersion liquid of fine particles, which was then cooled to room temperature. 

EXAMPLE 33 

[0148] PO-500 (400 mg) and TRANSCUTOL (150 mg) were added to ML-750 (450 mg) at 90 °C under stirring to 
prepare a transparent mixed solution. Compound A (100 mg) was added to this solution and sufficiently stirred to 
prepare a uniform dispersion liquid of fine particles, which was then cooled to room temperature. 

EXAMPLE 34 

[0149] PO-500 (400 mg) and Sefsol 228 (150 mg) were added to ML-750 (450 mg) at 90 °C under stirring to prepare 
a transparent mixed solution. Compound A (100 mg) was added to this solution and sufficiently stirred to prepare a 
uniform dispersion liquid of fine particles, which was then cooled to room temperature. 

EXAMPLE 35 

[0150] TRANSCUTOL (125 mg) was added to ML-750 (375 mg) at 90 °C under stirring to prepare a transparent 
solution. Compound A (50 mg) was added to this solution and sufficiently stirred to prepare a uniform dispersion liquid 
of fine particles, which was then cooled to room temperature. 

Example 36 

[01 51 ] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A 
was added to this solution , sufficiently stirred and centrtfuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in propylene 
glycol (100 mg) and cooled to room temperature. 

Example 37 

[0152] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in polyethyl- 
ene glycol 400 (100 mg) and cooled to room temperature. 

Example 38 

[01 53] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in tetraglyc- 
erine monolaurate (100 mg) and cooled to room temperature. 

Example 39 

[0154] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A 
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was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating In tetraglyc- 
erine monooleate (100 mg) and cooled to room temperature. 

Example 40 

[01 55] Compound A (5 mg) was dissolved by heating In purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in sorbitan 
monooleate (100 mg) and cooled to room temperature. 

Example 41 

[0156] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in lauryl 
alcohol (1 00 mg) and cooled to room temperature. 

Example 42 

[01 57] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
propylene glycol (1 00 mg) and cooled to room temperature. 

Example 43 

[01 58] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
polyethylene glycol 400 (1 00 mg) and cooled to room temperature. 

Example 44 

[01 59] Compound A (5 mg) was dissolved by heating in purified water (0. 1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
tetraglycerine monolaurate (100 mg) and cooled to room temperature. 

Example 45 

[0160] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
tetraglycerine monooleate (100 mg) and cooled to room temperature. 

Example 46 

[01 61] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
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sorbitan monooleate (100 mg) and cooled to room temperature. 
Example 47 

[01 62] Compound A (5 mg) was dissolved by heating in purified water (0. 1 m L) and then cooled to room temperature. 
An aqueous solution (0.25 mL) prepared by dissolving sodium deoxycholate In an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrlfuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in iauryl 
alcohol (100 mg) and cooled to room temperature. 

Example 48 

[01 63] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (025 mL) prepared by dissolving sodium myristate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrif uged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in propylene 
glycol (100 mg) and cooled to room temperature. 

Example 49 

[01 64] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (025 ml) prepared by dissolving sodium myristate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrif uged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in polyethyl- 
ene glycol 400 (1 00 mg) and cooled to room temperature. 

Example 50 

[0165] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (025 mL) prepared by dissolving sodium myristate In an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrif uged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in tetraglyc- 
erine monolaurate (100 mg) and cooled to room temperature. 

Example 51 

[0166] Compound A (5 mg) was dissolved by heating In purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (025 mL) prepared by dissolving sodium myristate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in tetraglyc- 
erine monooleate (100 mg) and cooled to room temperature. 

Example 52 

[0167] Compound A (5 mg) was dissolved by heating In purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (025 mL) prepared by dissolving sodium myristate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in sorbitan 
monooleate (1 00 mg) and cooled to room temperature. 

Example 53 

[0168] Compound A (5 mg) was dissolved by heating in purified water (0.1 mL) and then cooled to room temperature. 
An aqueous solution (025 mL) prepared by dissolving sodium myristate in an amount equimolar with Compound A 
was added to this solution, sufficiently stirred and centrifuged (1 5000 rpm, 1 0 minutes) to remove a supernatant, where- 
by precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in iauryl 
alcohol (100 mg) and cooled to room temperature. 
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Example 54 

[01 69] Compound A (46 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in propylene 
glycol (1 450 mg) and cooled to room temperature. 

Example 55 

[01 70] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 1 0 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in lauryl alcohol 
(1 450 mg) and cooled to room temperature. 

Example 56 

[01 71 ] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in sorbltan mo- 
nooleate (1 450 mg) and cooled to room temperature. 

Example 57 

[01 72] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperatu re. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in tetraglycerine 
monooleate (1450 mg) and cooled to room temperature. 

Example 58 

[01 73] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooledto room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in Vitamin E 
IPGS (1 450 mg) and cooled to room temperature. 

Example 59 

[0174] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooledto room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in Gelucire 44/1 4 
(1450 mg) and cooled to room temperature. 

Example 60 

[0175] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooledto room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium salicylate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in TRANSCUTOL 
(217.5 mg) and cooled to room temperature. Further, a solution (1232.5 mg) of LABRASOL/LABRAFIL WL 2609 BS 
(9/8) was added thereto to prepare a mixed solution. 
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Example 61 

[01 76] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
propylene glycol (1450 mg) and cooled to room temperature. 

Example 62 

[0177] Compound A (45 mg) was dissolved by heating in purified water(0.9 mL) and then cooledto room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in lauryl 
alcohol (1450 mg) and cooled to room temperature. 

Example 63(1) 

[0178] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
sorbitan monooleate (1450 mg) and cooled to room temperature. 

Example 63 (2) 

[0179] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
tetragfycerine monooleate (1450 mg) and cooled to room temperature. 

Example 64 

[01 80] Compound A (45 mg) was dissolved by heating In purified water (0.9 mL) and then cooled to room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
- whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
Vitamin E TPGS (1450 mg) and cooled to room temperature. 

Example 65 

[0181] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooledto room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
Getucire 44/14 (1450 mg) and cooled to room temperature. 

Example 66 

[01 82] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooledto room temperature. 
An aqueous solution (0.9 mL) prepared by dissolving sodium deoxycholate in an amount equimolar with Compound 
A was added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, 
whereby precipitates were obtained. The precipitates were dried under reduced pressure, dissolved by heating in 
TRANSCLfTOL (217.5 mg) and cooled to room temperature. Further, a solution of LABRASOL/LABRAFIL WL 2609 
BS (9/8) (1232.5 mg) was added to this mixture, to prepare a mixed solution. 
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Example 67 



[0183] CompoundA(45mg)wasdi8solvedbyte^^^ 

l^T- ■ ( °' 9 mL) Pfepared by disS0lvin9 sodium m y ri8tate in an amount equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 

n!^m£n We ? ,! aine , d J ^ preci P tetes were dried ™** pressure, dissolved by heating in propylene 

glycol (1450 mg) and cooled to room temperature. 



Example 68 



[0184] Compound A (45 mg) was dissolvedby heating in purified water (0.9 mL) and then cooledto room temperature 

rJTT ? (0-9 mL) Prepared dissolv,n9 sodlum m y ristate ln an «•»«»* equimolar with Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 

(1450 mg) and cooled to room temperature. 



Example 69 



P>185] Compound A (45 mg) was dissolved by heating in purified water (0.9 mL) and then cooledto room temperature 

UTT *?■ 10 9 mL) Pr6pared by diSSC,Vln9 sodium salicylate in an amoum ec l uimolar wit " Compound A was 

added to this solution, sufficiently stirred and centrifuged (15000 mm, 10 minutes) to remove a supernatant, whereby 

5255? T H V: ?™ P rec| P |tates were drled Educed pressure, dissolved by heating in Vitamin E 
I Pes (1 71 mg) and cooled to room temperature. 



Example 70 



[0186] CompoundA(45mg)wasdissolvedbyheatinginpurifiedwater(0.9mL)andthencooledtoroomternperatu re 

(0-9 JT L) Prepared by diSSOlVin9 80dium salk5 y |ate in an ^o"" 1 «» ui ™' a ' w»h Compound A was 
added to this solution, sufficiently stirred and centrifuged (15000 rpm, 10 minutes) to remove a supernatant, whereby 
precipitates were obtained. The precipitates were dned under reduced pressure, dissolved by heating in Gelucire 44/1 4 
(171 mg) and cooled to room temperature. 



Example 71 



[01 87] Compound A (45 mg) was dissolved by heating In purified water (0.9 mL) and then cooledto room temperature 

IT 60 ^ (0,9 mL) Prepared by dissolvin9 80dium 8alkj y |ate in an "I"'™'* wit" Compound A was 

added to this solution, sufficiently stirred and centrifuged (15000 rpm. 10 minutes) to remove a supernatant, whereby 

P l«^f H^?^- ^ P^'P" 8188 were driad unda ' educed pressure, dissolved by heating in a solution of 
LABRASOL/LABRARL WL 2609 BS (9/8) (171 mg) and cooled to room temperature. 



Example 72 



[0188] Sodium deoxycholate (1 60 mg) was added to Compound A (200 mg), mixed and milled for 3 hours. Asolution 
(946 mg) prepared by mixing LABRASOL, LABRARL WL 2609 BS and TRANSCUTOL in the ratio of 45 ■ 40 ■ 15 was 
mixed with the mixture (54 mg) and stirred sufficiently under heating to prepare a uniform dispersion liquid of fine 



Example 73 



Slf x d80Xy0h0late (480 m9 > was added to Compound A (200 mg), mixed and milled for 3 hours. A solution 
(898 mg) prepared by mixing LABRASOL, LABRARL WL 2609 BS and TRANSCUTOL in the ratio of 45 : 40 • 15 was 
added to the mixture (102 mg) and stirred sufficiently under heating to prepare a uniform dispersion liquid of fine 



Example 74 



fo!n°J S f diUm Sa i k 2" a,e (24 ° m9) W8S added 10 Com P° und A (797 mg), mixed and milled for 3 hours. A solution 
(960.8 mg) prepared by mixing LABRASOL, LABRARL WL 2609 BS and TRANSCUTOL in the ratio of 45 : 40 : 1 5 
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was added to the mixture (39.2 mg) and stirred sufficiently under heating to prepare a uniform dispersion liquid of fine 
particles. 

Example 75 

5 

[0191] Sodium salicylate (480 mg) was added to Compound A (531 mg), mixed and milled for 3 hours. A solution 
(942.7 mg) prepared by mixing LABRASOL, LABRAFIL WL 2609 BS and TRANSCUTOL In the ratio of 45 : 40 : 15 
was added to the mixture (57.3 mg) and stirred sufficiently under heating to prepare a uniform dispersion liquid of fine 
particles. 

10 

Example 76 

[0192] A solution (38800 mg) prepared by mixing LABRASOL, LABRAFIL WL 2609 BS and TRANSCUTOL in the 
ratio of 45 : 40 : 1 5 was added to Compound A (1200 mg). The mixture was treated with a galling homogenizer (Micron 
15 Lab) to prepare a uniform dispersion liquid of fine particles. 

Example 77 

[0193] Sodium deoxycholate (800 mg) was added to Compound A (1 000 mg), mixed and milled for 3 hours. A solution 
20 (11 00 mg) prepared by mixing LABRASOL, LABRAFIL WL 2609 BS and TRANSCUTOL in the ratio of 45 : 40 : 15 was 
added to the mixture (900 mg) and stirred sufficiently under heating to prepare a uniform dispersion liquid of fine 
particles. 

Example 78 

25 

[0194] The preparation prepared in Example 77 was charged into HPMC capsules to prepare capsules. 
Experimental Example 2 

30 [01 95] The capsules prepared in Example 78 were oralfy administered to beagles which had previously been fasted 
for 24 hours. 0.5, 1 , 2, 4, 6 and 8 hours after the administration, blood was collected via foreleg veins from the beagles. 
The concentration of Compound A in the plasma samples obtained by centrifugation were measured, and AUC for 8 
hours after the administration was determined by a trapezoidalmethod. As the control, a suspension containing Com- 
pound A was similarly orally administered, and AUC for 8 hours after the administration was similarly determined. 

35 [0196] As a result, the absorption was significantly increased by administering the capsules than by administering 
the suspension, as shown in Table 2. 



Table 2 



Preparations 


AUC (jig x hr/mL) 


Control (suspension) 
Example 78 


0.191 
0.795 



Example 79 

45 

[0197] Compound A (400 mg) was dissolved in a mixed solution of purified water/acetone (3/7). Sodium dodecyi 
sulfate in an amount equi molar with Compound A was added thereto and dissolved. Under stirring, the resultant mixture 
of purified water/acetone (3/7) was mixed with an equal volume of hexane. The mixture was subjected to vacuum 
suction and washed with purified water to give precipitates which were then dried under reduced pressure, to give 
50 white powders. The resultant white crystals were analyzed by NM R for elemental analysis and by MS mass spectrom- 
etry, to confirm that the product was dodecyi sulfate of Compound A. 

Example 80 

55 [0198] A solution (4760 mg) prepared by mixing LABRASOL, LABRAFIL WL 2609 BS and TRANSCUTOL in the 
ratio of 45 : 40 : 15 was added to the dodecyi sulfate of Compound A (240 mg) obtained in Example 79 and stirred 
sufficiently under heating to prepare a uniform dispersion liquid of fine particles. 
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Example 81 

[0199] A solution (4760 mg) of Geluclre 44/1 4 melted at a temperature higher by at least 20 °C than the melting point 
thereof was added to the dodecyl sulfate of Compound A (240 mg) obtained in Example 79 and sufficiently stirred to 
prepare a uniform dispersion liquid of fine particles. 

Example 82 

[0200] Compound A (400 mg) was dissolved at 40 wt% in lactic acid heated at 80 *C. A solution of Sefsol-228 (2250 
mg), egg lecithin (45 mg), Cremophor EL (495 mg) uniformly mixed at 50 >C was added to this solution (21 0 mg) and 
sufficiently stirred to prepare a transparent solution. 

INDUSTRIAL APPLICABILITY 

[0201] The pharmaceutical composition for oral administration according to the present invention is a preparation 
for oral administration superior in bioavailability with very high oral absorbability, thus showing little scatter in the con- 
centration of the CCR5 antagonist in blood, and can be used forpreventlng or treating various HIV infections in humans, 
for example prevention and treatment of Al DS. 

Claims 

1 . A pharmaceutical composition for oral use, which comprises a water-insoluble or slightly soluble compound having 
CCR5 antagonism or a salt thereof dissolved or dispersed in a carrier comprising at least one component selected 
from amphipathic substances, alcohols and lipids. 

2. A pharmaceutical composition for oral use, which comprises a water-insoluble or slightly soluble compound having 
CCR5 antagonism or a salt thereofdissolved in a carrier comprising at least one component selected from am- 
phipathic substances, alcohols and lipids. 

3. A pharmaceutical composition for oral use, which comprises a water-insoluble or slightly soluble compound having 
OCRS antagonism or a salt thereof dispersed in a carrier comprising at least one component selected from am- 
phipathic substances, alcohols and lipids. 

4. The composition according to any one of claims 1 to 3, which is a liquid at ordinary temperature. 

5. The composition according to any one of claims 1 to 3, which is a semisolid at ordinary temperature. 

6. The composition according to any one of claims 1 to 3, which is a solid at ordinary temperature. 

7. The composition according to any one of claims 1 to 3, wherein the carrier comprises an amphipathic substance. 

8. The composition according to any one of claims 1 to 3, wherein the carrier comprises at least one amphipathic 
substance having high HLB and at least one amphipathic substance having low HLB respectively. 

9. The composition according to claim 8, wherein the carrier comprises at least one kind of alcohol. 

10. The composition according to any one of claims 1 to 3, wherein the carrier comprises an alcohol. 

11. The composition according to any one of claims 1 to 3, wherein the carrier comprises a lipid. 

12. The composftion according to any one of claims 1 to 3, wherein the carrier comprises at least one alcohol and at 
least one lipid respectively. 

13. The composftion according to any one of claims 1 to 3, wherein the carrier comprises at least one alcohol and at 
least one amphipathic substance respectively. 

1 4. The composition according to any one of claims 1 to 3, wherein the carrier comprises at least one lipid and at least 
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one amphipathic substance respectively. 

15. The composition according to any one of claims 1 to 3, wherein the carrier comprises at least one amphipathic 
substance, at least one alcohol and at least one lipid respectively. 

5 

16. The composition according to any one of claims 1 to 3, wherein the carrier comprises an absorption-promoting 
additive. 

17. The composition according to claim 1 6, wherein the absorption-promoting additive is an alkali metal salt or alkaline * 
10 earth metal salt with an organic acid. 

18. The composition according to claim 17, wherein the organic acid is salicylic acid, deoxycholic acid, myristlc acid, 
dodecylsulfuric acid, decylsulfuric acid, tetradecylsutfuric acid or lauric acid. 

is 19. The composition according to claim 16, wherein the absorption-promoting additive is sodium salicylate, sodium 
deoxycholate, sodium myristate, sodium dodecylsulfate, sodium decylsulfate, sodium tetradecylsulfate or sodium 
laurate. 

20. The composition according to any one of claims 1 to 3, wherein the amphipathic substance is a self-emulsifiable 
20 surfactant. 

21. The composition according to claim 7, wherein the amphipathic substance is a combination of one or more am- 
phipathic substances selected from saturated potyglycolized glycerides, unsaturated polygiycolized glycerides and 
D-a-tocopheryl polyethylene glycol 1000 succinate. 

25 

22. The composition according to claim 21 , which further comprises an alkali metal salt or alkaline earth metal salt 
with an organic acid. 

23. The composition according to claim 1 0, wherein the alcohol is propylene glycol, lauryl alcohol or diethylene glycol 
30 monoethyl ether. 

24. A pharmaceutical composition for oral use, wherein an emulsion is formed by dissolving or dispersing a water- 
insoluble or slightly soluble compound having CCR5 antagonism or a salt thereof in a carrier comprising at least 
one component selected from amphipathic substances, alcohols and lipids, followed by adding water thereto. 

35 

25. The composition according to any one of claims 1 to 3, wherein the compound having CCR5 antagonism or a salt 
thereof is a compound represented by formula (I): 

40 R 1 — X 1 — W — X 2 — Z 1 — Z 2 — R 2 

wherein R 1 represents an optionally substituted 5- to 6-membered ring, X 1 represents a bond or a divalent group 
having 1 to 4 atoms in the linear chain moiety thereof, W is a divalent group represented by the following formula: 



50 
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5 




10 




wherein rings A and rings B each represent an optionally substituted 5- to 7-membered ring, E 1 and E 4 each 
represent an optionally substituted carbon atom or an optionally substituted nitrogen atom, Eg and E 3 each rep- 
resent an optionally substituted carbon atom, an optionally substituted nitrogen atom, an optionally oxidized sulfur 
atom or an oxygen atom, and break lines a and b each represent a single or double bond; X 2 represents a divalent 
group having 1 to 4 atoms in the linear-chain moiety thereof, Z 1 represents a bond or a divalent cyclic group, Z 2 
represents a bond or a divalent group having 1 to 4 carbon atoms in the linear-chain moiety thereof, R2 represents 

(1 ) optionally substituted amino group whose nitrogen atom may be converted into quaternary ammonium or oxide, 

(2) optionally substituted nitrogen-containing heterocyclic group whose nitrogen atom may be converted into qua- 
ternary ammonium or oxide and which may contain a sulfur atom or oxygen atom as a ring constituent atom, (3) 
group bound via a sulfur atom, (4) group represented by the following formula: 



35 



40 




wherein k is 0 or 1 , and when k is 0, the phosphorus atom may form a phosphonium salt, and R 5 * and R* each 
represent an optionally substituted hydrocarbon group, an optionally substituted hydroxy group or an optionally 
substituted amino group, and R* and R* may be bound to each other to form a cyclic ring with their adjacent 
phosphorus atom, (5) optionally substituted amidino group, or (6) optionally substituted guanidino group, or a salt 
thereof. 

26. The composition according to any one of claims 1 to 3, wherein the compound having CCR5 antagonism or a salt 
thereof is a compound represented by formula (la): 
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R— W- 



II 
0 



NH 




wherein R 1 has the same meaning as defined in claim 25, and W is a divalent group represented by: 




or 




x 



wherein ring A' represents an optionally substituted 5- to 6-membered aromatic ring, X represents an optionally 
substituted a carbon atom, an optionally substituted a nitrogen atom, a sulfur atom or an oxygen atom, and ring 
B' represents an optionally substituted 5- to 7-membered ring; Z represents a bond or a divalent group having 1 
to 4 carbon atoms in the linear-chain moiety thereof, and R 2 has the same meaning as defined in claim 25, or a 
salt thereof. 

27. The composition according to any one of claims 1 to 3, wherein the compound having CCR5 antagonism or a salt 
thereof is N ,N-dimethyl-N-(4-(((2-(4-methylpheny^ 

zyl)-N-(4-tetrahydropyranyl)ammonium chloride. 

28. The composition according to any one of claims 1 to 3, wherein the compound having CCR5 antagonism or a salt 
thereof is a salt with an organic acid. 

29. The composition according to claim 28, wherein the organic acid is salicylic acid, deoxycholic acid, myristic acid, 
dodecytsutfuric acid, decylsuffuric acid, tetradecylsutfuric acid or lauric acid. 

30. The composition according to any one of claims 1 to 3, which is an anti-HIV drug. 

31. A salt of a water-insoluble or slightly soluble compound having CCR5 antagonism formed with salicylic acid, de- 
oxycholic acid, myristic acid, dodecylsulfuric acid, decylsulfuric acid, tetradecylsutfuric acid or lauric acid. 

32. A salt comprising N,N-dimethyl-N-(4-(((2-(4-methylphenyl)-6,7-dihydro-5H-beraocydohepten-8-yl) carbonyl)ami- 
no)benzyl)-N-(4-tetrahydropyranyl)ammonium and an anion derived from salicylic acid, deoxycholic acid, myristic 
acid, dodecylsuifuric acid, decylsulfuric acid, tetradecylsutfuric acid or lauric acid. 
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This International Searching Authority found multiple inventions in mis international application, as follows: 

The inventions as eet forth in claims 1 to 30 relate to medicinal compositions 
for oral use, while the inventions as set forth in claims 31 and 32 relate to salts 
of chemicals. 

The technical feature of the former group of inventions resides in the whole 
ingredients including the active ingredient for obtaining compositions having specific 
properties. In contrast thereto, the latter group of inventions relates to salts which 
are publicly known coarpc^as>^ * wo ' 59/32100, A2 

(Takeda Chemical Industries^ Such being the'ease/it does not appear that 

there is a technical relationship between these groups of inventions involving special 
technical feature. 



1. □ As all required adcfitioral search fees were timely paid by the applicant, dni intematinnai search report covers all searchable 

claims. 

2. (2 As all searchable claims could be searched without effort justify irig an additional fee, this Authority did not invite payment 

of any addition al fee. 

3. G As only some of toe required additional search fees woe timely paid by me appUcaju, this inicmational search report covers 

only those claims for which fees were paid, specifically claims Nos»; 



4. No required additional search fees were rimtly paid by the applicant ConscoiJcnrJy, this rnlcmational 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were riceompanied by the applicant's protest 
[""I No protest accompanied the payment ofadrntional search fees. 
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